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Only a mother could love 


HERE aren’t many mothers 
who would delight in giving 
birth to a baby weighing nearly 100 
pounds, but this hippopotamus 
seems quite satisfied with her 
“blessed event,” born at a London 


zoo. The calf, crouched at left 
beside its mother, though a mere 
100 pounds at birth, can anticipate 
growing up to a healthy 5,000 
pounds at maturity. Baby hippos 
are born and nurse underwater. 
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PLASTIC MODEL V-8 ENGINE 


Hours of fun! Get thrill of build- 
ing your own easily assembled en- 
gine from over 350 parts. Then 
push starter and watch it run. 
Crankshaft revolves, pistons move, 
valves open and close in sequence 
with spark plugs. Does everything 
but burn oil. % 5218. molded in 
4 colors. Same mofor“ased in many 
auto-mechanic courses. Excellent, 
easy-to-understand ‘‘Tech man- 
ual’. 

Stock No. 70,448AD ..$12.95 Ppd. 





MODEL DIGITAL COMPUTER 


Solve problems, teach logic, play 
games with miniature version of 


giant electronic brains! Adds, sub- 
tracts, multiplies, shifts, comple- 
ments, carries, memorizes. Colored 
plastic parts easily assembled. 12”x 
3%4"x4%”. Incld. step-by-step as- 
sembly diagrams, 32-p. instructicn 
book covering operation, computer 
language (binary system) program- 
ming, problems & 15 experiments. 
Stock No. 70,683AD ..$5.98 Ppd. 





IT’S HERE - 


BIG, NEW DIGICOMP II! 
If you think DIGICOMP I was 


something — wait ‘til you use 
DIGICOMP II! Loads of.fun! Ter- 
rific challenge! Actually works like 
electronic digital computer but 
needs no power. Adds, subtracts, 
multiplies, divides, memorizes. 
lst mechanical computer w/auto. 
switch action. Ist model de- 
signed for programming. Speed re- 
duced by factor of million to 1 — 
you can see what's happening. 
Demonstrates ‘new’ math, com- 
puter techniques. 
Stock No. 70,946AD 

(intro. price) ...... $16.00 Ppd. 





SHOPPING MAR 


A selection of products available by mail for readers of Science Digest. 
All merchandise sold on a money-back guarantee. Order Direct by Stock No. Send check or M.O. 


GIANT WEATHER BALLOONS 


“Balls of fun’ for kids, traffic 
stoppers for stores, terrific for 
amateur meteorologists. Create a 
neighborhood sensation. Great 
backyard fun. Exciting beach at- 
traction. Amateur meteorologists 
use to measure cloud heights, wind 
speed, and temp. Made of heavy 
duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally 
available helium for high rise. 


Stock No. 70,568AD 8’ $2.00 Ppd. 
Stock No. 70,632AD 16’ $7.00 Ppd. 
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GIANT ROCKET & SPACE 
CAPSULE 


Parachute-equipped Rocket and 
Space Capsule soar to 600 ft., then 
with 2 parachutes float to earth. 
Fully controlled - 11 time delays 
to choose from. Launch again and 
again. No chemicals, explosives. 
Extra strong rubber sling provides 
power. Capsule and parachute, 
rocket body and parachute, launch- 
ing pad, sling and instructions. 


Stock No. 70,845AD ...$3.50 Ppd. 





WFF’N PROOF - GAMES 
OF LOGIC 


Practice abstract thinking and math 
logic. Developed by Yale prof. If 
you think learning should be fun, 
try WFF’N PROOF brain-to-brain 
combat! 21 games of progressive 
difficulty. Starts with simple games 
mastered by 6-year-olds, ends with 
subtle logic to challenge profes- 
sional logicians. 814” x 5%” case 
contains logic cubes, playing mats, 
timer & 224-p. book. 


Stock No. 70,525AD ..$6.00 Ppd. 
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AMERICAN MADE 
OPAQUE PROJECTOR 


Projects illustrations up to 3”x31%4” 
— enlarges them to 35”x30” if 
sereen is 6% ft. from projector, 
larger pictures if screen is further 
away. No film or negative needed. 
Projects charts, diagrams, color or 
black-and-white. Operates on 115 
volts A.C. current... 6 ft. ex- 
tension cord and plug included. 
Size 12”x8"x4%4” wide. Weight 1 
Ib. 2 ozs. Plastic case. 


Stock No. 70,199AD ..$7.95 Ppd. 








WOODEN SOLID PUZZLES 


Here’s a fascinating assortment of 
12 different puzzles to provide 
hours of pleasure and stimulate 
ability to think and reason. Ani- 
mals and geometric forms. ‘Take 
them apart and reassemble them. 
Lots of fun for the whole family— 
young and old. Will test skill, 
patience and ability to solve prob- 
lems. Order yours now. 

Stock No. 70,205AD ...$3.50 Pod. 


FREE CATALOG 


SEND FOR) FREE 
CATALOG ‘‘AD’’ 
Completely new 
1968 Catalog. 
148 pages packed 
with nearly 4,000 
unusual bargains. 
Exciting new cat: | 
egories. Many 
new items. 100’s 
of charts, illustra- 
tions. Many hard- 
to-get war surplus 
bargains, Enor- 
mous selection of 
| telescopes, microscopes, binocu- | 
lars, magnets, magnifiers, prisms, 
| photo components, etc. For Hops 
byists, experimenters, workshops. 
| Shop by mail. No salesman will 
call. Write for Catalog "'AD’’ to 
f Sand Belentifc Co., 300 Ed- 
scorp ig., arrin: n N.J. 
08007. me 
Name 
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... I'LL GIVE YOU this 
Rand-McNally World Globe 


and exciting 8§-Volume 
Travel Library! 
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World Globe, 12-Volume Rand-McNally World Atlas, PanAm 2-Volume ‘World 


Horizons," 12-Volume Vacation Guide Encyclopedia, American President Lines 
Travel Agents’ Manual, 500-page Travel Industry Personnel Directory, Offi- 
cial Airlines Guides, International Shipline Guide, Hotel & Travel Index, 52- 
issue subscription to Travel Agent Magazine and dozens travel folders, 


maps & posters given to you with your complete 50-Lesson North American 
Course in Travel. 


..-When you train at home with N.A.S.T. for a 


BIG MONEY CAREER IN TRAVEL 


(as Travel Agent, Tour Guide or in one of 100’s Big Money Career 
Positions in Travel) There's excitement, big money, fun, pres- 
tige in Travel. Thousands big money career opportunities open + 
to qualified men & women. Travel is booming—increasing 

15% each year. Easy home-study plan trains you for well-paid 
job with travel agency, airline, resort, etc.—shows you how 

to become Travel Agent—reveals how to 
make big profits escorting tours—discloses 
how to roam the world at reduced rates. 
Send for big “TRAVEL CAREER KIT”— 
20-Page Book “Opportunities in Travel,” 
giant full color World Wall Map & Sample 
Lesson—ALL FREE! No salesman will call. 
Mail coupon today! 


Sep ]. Russell Calvert / Executive Director | 
North American School of Travel, Dept. 2141 
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Born deaf, of deaf parents, 
six-year-old Susan Kociuruba of West 
Islip, N.Y., learns to talk, read lips 


and interpret a few sounds that reach 

her through new equipment and methods at 
the Lexington School for the Deaf in ‘ 
New York. The tremendous medical advances 
made in the field of hearing are 
detailed in the story begiming on page 7. 


Photo: Bryn Mawr Studios 
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NEWS IN BRIEF 





Bulletins at press tvme 


WELCOME HOME APOLLO. When the charred Apollo 
command module was recovered (above) it gave 

the sagging spirits of the U.S. space program 

a big lift. The recovery was the final phase of 
the spectacularly successful flight of the 363- 
foot tall Saturn 5 moon rocket. The almost flaw- 
less maiden flight of the Saturn suddenly made 
the man-on-the-moon by 1970 goal look possible. 


SOVIET ORBITAL MISSILE. Soviet authorities con- 
firmed what U.S. defense officials had already 
indicated--that the Russians were perfecting an 
orbital missile that would be capable of sudden 
attack from a relatively low level. This type 
of attack would evade much of the present radar 
defense system. Regular ballistic missiles can 
be detected 15 minutes before detonation, the 
orbital missiles might give the defenders only 
three minutes warning. U.S. defense officials, 
stressed, however, that orbital missiles would 
be less destructive and less accurate than other 
missiles. In addition, the peril of reduced 
warning time would soon be offset by the deploy- 
ment of over-the-horizon radar able to detect 
the weapons soon after they were launched. 
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3262. AMATEUR ARCHAEOLOGIST’S HANDBOOK. 
Robbins and Irving. Comprehensive guide for be- 
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ANCIENT APE HEAD. Yale Professor Elwyn L. Simons 
displays the skull of an ape that is said to be 
some 28 million years old. The skull was discov- 
ered on a Yale expedition to the Fayum region 
of Egypt. Prof. Simons believes the head is 8 
to 10 million years older than any other find 
that can be directly related to human beings. 


VACCINE FROM ARTIFICIAL CELLS. Human cells grown 
artifically in the laboratory may become an im- 
portant factor in making future vaccines against 
viral diseases. To make vaccines for such pur- 
poses, viruses are necessary and they multiply 
only when they enter living cells. Living animal 
cells are presently used for growing viruses for 
vaccine purposes with chicken and monkey cells 
as the most favored. But scientists have found 
such cells are often contaminated with other 
viruses, some carrying diseases (See story on 
page 33). Some scientists believe growing viruses 
in artificial human cells will lick the problem. 
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MEDICINE 


A mother keeps her child busy while specialists check equip- 
ment before testing infant’s hearing. Slightest hearing losses 
can be detected with today’s modern medical equipment. 


New hope for the deafened 


Loss of hearing takes many forms and 

strikes one in 10 Americans, but dramatic 
new advances in surgical and medical treatment 
promise real help for many sufferers. 


by Howard G. Earl 


s Ree a simple experiment. As 
you listen to your radio or 


television, cup a hand behind an 
ear and note how the sound be- 
comes louder. Thomas Edison was 
plagued with a hearing impairment 
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and always cupped a hand behind 
an ear to make a bigger trap for 
sound. 

The size of the ear, of course, is 
no indication of the quality of the 
organ of hearing. The ear is much 
more complicated than that. Next 
to the eye, the ear is the most in- 
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tricate organ known. Research has 
brought us to a better understand- 
ing of this marvelous mechanism 
that translates sound waves into the 
sensation of hearing. 

The purpose of the outer ear is to 
trap sound waves and direct them 
through the outer ear canal until 
they strike the tympanum (ear- 
drum) which resembles the head of 
a snare drum. Sound waves set the 
eardrum vibrating like the cover on 
a drum, transferring the sound to 
the middle ear and its ossicles, three 
tiny bones called the malleus (ham- 
mer), incus (anvil) and stapes (stir- 
rup). These three bones, linked 
together like a chain, are too small 
to cover the nail of a little finger. 
They transfer sound vibrations from 
the eardrum to the fenestra ovali 
(oval window), the membrane- 
covered aperture leading into the 
inner ear. 

The inner ear has two main parts: 
the upper portion, with its semi- 
circular canals filled with fluid, gives 
us our sense of balance and motion. 
Below the canals is the cochlea, 
which also is filled with fluid and 
gives us our sense of hearing. When 
the oval window membranes vibrate, 
they agitate the fluid and this agita- 
tion is picked up by microscopic 
hair cells in the organ of Corti, 
located inside the spiral cochlea. 
The movement of the fluid stimu- 
lates the hair cells which convert 
the stimulus into nerve impulses. 

This electrical energy is trans- 
mitted over the auditory nerve to 
the logic centers of the brain for 
interpretation. 


It is easy to see how disorders de- 
velop in such a system. The trouble 
may be in the mechanism that con- 
ducts sound to the inner ear, the 
organ of hearing, the nerves, or 
parts of the brain that control hear- 
ing. Damage to hair cells or nerves 
often causes loss of hearing in the 
inner ear. In fact, ear disorders are 
the most common chronic physical 
impairment in the United States to- 
day. Some 250,000 Americans are 
so profoundly deaf that they cannot 
hear unamplified human speech. 

Defective hearing affects one out 
of every 10 people in this country. 
More than 18 million Americans 
suffer from varying degrees of hear- 
ing loss. Three million, at least, are 
children, and four out of five of them 
are afflicted before their fifth birth- 
day. The “invisible handicap” of 
impaired hearing can prevent chil- 
dren from pursuing a normal educa- 
tion or engaging in the usual child- 
hood activities. Hearing loss also 
takes its toll among adults. 


Three types of losses 


There are three types of hear- 
ing loss—conductive, sensory-neural 
and central. When sound waves are 
not conducted properly to the inner 
ear, all sounds seem to be muffled, 
and the individual’s hearing loss is 
termed conductive. The cause may 
be an obstruction in the auditory 
canal, perhaps an accumulation of 
wax, or a blockage caused by swell- 
ing and infection residue. 

If sound waves do reach the in- 
ner ear but are not properly con- 
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Recognizing the signs of hearing loss 


is amajor problem for most afflicted. 


verted into a message that can be 
passed on to the brain, the loss is 
called sensory-neural or neurosen- 
sory. Other terms used are nerve 
deafness and perceptive deafness. A 
person with such a hearing loss gen- 
erally hears low-pitched tones bet- 
ter than high ones. Sounds are 
often distorted. 

Many persons with poor hearing 
have a mixed loss—a combination 
of conductive and sensory-neural 
impairments. 

Sometimes the trouble lies be- 
yond the ear itself. The signals 
from the ear may not be reaching 
the brain because of trouble along 
the acoustic nerve, or the brain may 
not be properly interpreting them. 
Persons affected in such a way are 
said to have a central hearing loss. 

A major problem, as with the 
onset of any physical disability, is 
how one knows when he is losing 
his hearing. Fortunately, some dan- 
ger signals have been set forth 
which may be used as guides. They 
include: 

e Frequent failure to catch words 

or phrases. 

e Experiencing more difficulty 
following group conversations 
than others around you. 

e A better understanding of what 
a person is saying when you 
are facing him. 

e A frequent feeling that people 
are mumbling instead of speak- 
ing clearly to you. 
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e Sounds which seem distorted 

when you hear them. 

e A running ear, or pain, or ir- 

ritation in one or both ears. 

e Spells of dizziness, loss of bal- 

ance, or head noises. 

Fortunately, medical science is 
making substantial inroads on dis- 
eases and disorders which diminish 
or completely block transmission of 
sound to the hearing center of the 
brain. 

A 45-year-old Indiana man was 
gradually losing all ability to hear. 
An otologist (ear specialist) diag- 
nosed his problem as otosclerosis, a 
calcification which prevents the nor- 
mal vibration of the stapes, that 
tiny bone in the middle ear which, 
when free to function properly, 
transmits sound waves to the inner 
ear. When the stapes is immobilized 
by a calcium deposit, it no longer 
conducts sound waves. 

A few days after the otologist 
made his diagnosis, he gave the pa- 
tient a local anesthetic and per- 
formed an operation known as a 
stapedectomy. Because the bones of 
the middle ear are so very small, the 
doctor operated while looking 
through a microscope. He raised the 
eardrum to get across to the middle 
ear. He removed the stapes and 
fixed in its place a stainless-steel 
filament one-fifth of an inch long. 
This replacement restored sound 
conduction. A number of prosthesis 
for stapes have been devised. Bet- 
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ter than eight out of 10 patients 
have a dramatic improvement after 
surgery. 

The fenestration operation estab- 
lishes a new sound pathway to the 
labyrinth as a substitution for the 
oval window. An opening is made 
into the horizontal semicircular ca- 
nal. This opening is covered with 
a skin flap which will vibrate when 
activated by sound. The vibrations 
are carried on to the nerve endings 
in the cochlea and on to the brain. 

Ear specialists often can help 
many whose problem is in the mech- 
anism that conducts sound, either in 
the bones of the middle ear, the ear 
drum, or in the outer canal. There 
are children born with no outer 
ears, ear canals or eardrums. Outer 
ears can be fashioned and applied 
as substitutes for the missing ones. 
If the inner ear is functioning, a 
complicated and difficult operation 
can be performed to make a new 
canal. A skin graft provides a new 
eardrum, allowing sound waves to 
reach the inner ear. 


Surgery advances 


Another advance in the treatment 
of middle ear disorders is the de- 
velopment of tympanoplasty, re- 
constructive microsurgery—per- 
formed while looking through a mi- 
croscope. This procedure can im- 
prove the hearing of those suffering 
from conductive deafness caused by 
eardrum perforations. If accumu- 
lated infectious fluid has perforated 
the eardrum, the otologist can build 
a new one with a graft of skin from 
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the ear canal or from the back of 


the hand. 

A fresh development in finding 
the cause of hearing loss comes 
through special X ray equipment 
and diagnostic and surgical tech- 
niques used to detect and remove 
acoustic neuromas (tumors on the 
nerve of hearing) before they are 
large enough to involve the brain. 

A chronic mastoid infection in 
the middle ear is a serious cause of 
conductive deafness, especially in 
children. It may be triggered by 
scarlet fever, allergies, head colds, 
measles, respiratory ailments, dis- 
eased adenoids and tonsils. The 
middle ear becomes inflamed with 
the swelling mucous membrane lin- 
ing. The eardrum eventually per- 
forates from the pressure built up 
by infectious fluids collecting behind 
it. Otologists call the infection 
“chronic ear” and advise that if 
properly and immediately attended, 
it can be controlled. Neglected, how- 
ever, it may finally destroy part or 
all of the middle ear. 

There is less hope for the vic- 
tims of “perceptive” or ‘‘sensorineu- 
ral” hearing losses. These are 
hearing impairments caused by mal- 
functions in the inner ear which is 
encased in the temporal bone. The 
inner ear, so far, has been prac- 
tically inaccessible during life. 

“ar disorders caused by regular 
measles can be prevented,” explains 
Dr. Gordon D. Hoople, medical 
adviser to the Deafness Research 
Foundation. German measles, which 
may destroy the hearing of the un- 
born child if the mother has the dis- 
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Deafened suffer varying degrees of hearing loss 


from different causes; deaf are born with defect. 


ease during the first three months 
of pregnancy, may soon be pre- 
vented by a vaccine. The Rh blood 
factor in incompatibility between 
mother and child is a cause of deaf- 
ness which is now well-known and 
can be avoided. Also preventable 
are disorders once caused by bac- 
terial infections of the inner ear, 
and by the side effects of certain 
drugs. 

Medical researchers know now 
that ear disorders induced by mumps 
are caused by a viral destruction of 
certain tissues. There is evidence 
that deafness caused by measles in 
childhood is accompanied by the 
degeneration of the vital sensory 
hair cells in the inner ear. But this 
type of deafness can be avoided 
now through measles vaccine which 
immunizes a child against measles. 

There is a difference between the 
deafened and the deaf. The deaf- 
ened suffer varying degrees of hear- 
ing loss through developing audi- 
tory impairment, accident, illness or 
the aging process. The deaf are born 
with the defect because of some 
genetic disturbance or other abnor- 
mality, but seldom are born totally 
deaf. 

The deaf child, although his vo- 
cal mechanism is normal, cannot 
learn to speak the way other chil- 
dren do since he hears no sounds to 
imitate; so, for the child without 
hearing, the greatest gift in life is 
speech. Without the ability to com- 
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municate with the hearing world, he 
faces a pitifully wasted life. Only 
through special educational methods 
can he learn to communicate orally 
with his fellow humans, to gain a 
useful education. 

Today, through a special type of 
instruction provided by such schools 
as the Lexington School for the 
Deaf, New York City, can the deaf 
child learn to grow into a useful, 
productive individual. 

“Because children rarely are born 
totally deaf,” says Dr. Lee E. Con- 
nor, superintendent of Lexington 
School for the Deaf, ‘the first goal 
is to determine just how much a 
child can hear. We accept at the 
school only those who have lost 
more than 75 percent of their hear- 
ing.” 

There are numerous methods for 
determining the degree of hearing a 
child may have. The newest tech- 
nique employs EEG audiometry, 
which computerizes information 
gained from picking up the young- 
ster’s electrical responses to sound. 
EEG-type electrodes are pasted on 
the scalp of a mildly sedated baby 
to monitor brain electrical activity 
before, during and after transmis- 
sion of sound through earphones. 
The baby’s responses, as recorded 
on the audiometer in varying deci- 
bels of sound, determine his degree 
of hearing. 

Other tests also are used at the 
Lexington School, founded in 1867 
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as a small class in the home of a 
deaf little girl. Now, a century later 
and one of the oldest and largest 
private schools for the deaf in the 
country, Lexington has taught over 
10,000 children of all races and re- 
ligions to speak and read lips. Four- 
year-old Ken is a good example. 
He was given a sectional toy and 
made to understand that he was to 
replace a piece of the sectional toy 
if he heard any sound. An audi- 
ologist rang a cowbell tuned to 
1,000 cycles per second while check- 
ing the intensity of the tone on a 
sound-level meter. The test deter- 
mines hearing loss at frequencies of 
from 200 cycles per second (the 
sound of a drum) to 4,000 (a 
baby’s rattle). The results are re- 
corded on a scale of decibels, or 
sound intensity units, ranging from 
0 to 20 for normal hearing and from 
20 to 75 for the hard of hearing. 


When deafness begins 


Deafness actually begins when a 
sound over 75 decibels—a moderate 
shout—cannot be heard. For Ken 
to hear, sound had to reach at least 
95 decibels for his left ear and 107 
decibels for his right ear. A hearing 
aid in his better ear—the left—did 
boost a few faint sounds to a more 
audible level. Once the degree of 
hearing impairment, or the level of 
decibels at which Ken could hear 
sound was determined, the next 
step was teaching him to hear and 
identify some 40 speech sounds of 
the English language. This involved 
hours of practice in breath control, 
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mouthing vowels and studying the 
speech positions of a sponge rubber 
and plastic model tongue and palate, 
which revealed the parts of the 
mouth and throat used in speech, 
although not visible in a person. 
Practicing breath control by blow- 
ing on a feather, alternating long 
and short puffs, helped Ken over- 
come a tendency to inhale and ex- 
hale with each word spoken. 

The next step was teaching him 
to speak words and associate them 
with objects and meaning. For ex- 
ample, a speech tutor pronounced 
the word “more” for Ken while he 
watched her lips and held his hand 
on her face to feel her jaw-muscle 
action. He had to comprehend the 
idea of putting together the two dif- 
ferent speech sounds of “m” and 
“or”, Once Ken learned to say 
“more” and understood its mean- 
ing, the tutor and his parents moved 
on to new words. 

Through another technique, Ken 
“saw” how loudly he spoke the 
words he learned. He spoke the 
words into a decibeloscope, which 
operated a group of 12 light bulbs 
placed one above the other in an 
upright box. As Ken spoke, the 
bulbs lighted, and when he spoke 
loud enough to light the first nine 
bulbs he was using a normal con- 
versational tone level. He heard 
what he said through an amplified 
feedback headset and gradually be- 
came accustomed to expressing him- 
self in the conversational tone level. 

Teaching a vocabulary to Ken, as 
with all deaf children, is a class- 
room task. The student’s vocabu- 
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Education which was once unavailable to the deaf 


can now teach them to speak and to understand. 


lary is built in a series of related 
words, each resting on a topical 
idea. The instructor builds carefully, 
introducing “robin” after “bird” 
has been learned and. “blossom” 
after “bud”. Each word is identi- 
fied within the narrow confines of 
what deaf children can see, touch 
and smell, because it is important 
for them to identify and associate 
words with what they understand 
through their senses, other than 
hearing. 

Once he completed all his train- 
ing at Lexington, Ken’s speech had 
a flat, robust quality as is common 
with most deaf children. Some of 
his companions had so much diffi- 
culty that their speech never did, 
nor never will, be understood except 
in one- or two-word snatches. But 
most students like Ken will be 
closer to the other extreme—the 25 
percent whose speech will be dis- 
tinctly understood. “And those edu- 
cated deaf will be able to converse 
with the world who hears because 
they have been taught to read lips 
of those with whom they converse. 

Ken studied for 15 years at Lex- 
ington before graduating from high 
school. He built an imperfect but 
definitely functional storehouse of 
words which enabled him to read, 
write, understand and convey his 
thoughts to others through speech. 

Fortunately, Ken was one of 
those students who, in aptitude 
tests, found a particular talent. He 
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went on to Gallaudet College for 
the Deaf in Washington, D. C. To- 
day Ken is making important con- 
tributions in a medical research li- 
brary because Lexington School for 
the Deaf had the instructors, the 
understanding and teaching tech- 
niques to endow him with an educa- 
tion that was not always available 
to the deaf. 

While there is progress in bring- 
ing new hope to the deaf, greater 
inroads have been made in remedy- 
ing hearing impairments of the 
deafened. 


Intensive research 


There is an intensive research pro- 
gram being conducted today to de- 
termine the cause of sensorineural 
loss. Since the inner ear cannot be 
examined during life, scientists must 
resort to the next best approach; 
examining inner ear structures after 
death. Such a procedure depends 
upon those living with hearing im- 
pairments bequeathing their tem- 
poral bones for study. 

Medical research has made sub- 
stantial inroads against many hu- 
man ailments, some sensational in 
their ability to eliminate bacteria- 
and virus-caused diseases. Research- 
ers investigating the causes of deaf- 
ness are hopeful that studies of the 
inner ear may lead to developments 
that someday will bring nearly all 
the deaf out of their silent world. 
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NEW FOR PEOPLE 


Battery-operated laser “gun’’ shoots beam 
of light visible up to four miles in daylight 
or dark. Scientists at Sperry Rand Corp., 
“gun” developer, say it could be used as 
signaling device by pilots downed behind 
enemy lines. Light appears to a rescue 
pilot as an intense flash of red. Is not 
harmful to eyes at distance of 10 feet. 


Cryogenic educational kit being used by 
students in laboratory conducting an ex- 
periment with liquid nitrogen at a tem- 
perature of —320° F. Airco Cryogenics 
Division of Air Reduction Company, Inc., 
225 Parkhurst St., Newark, N. J., pro- 
vides equipment and instructions for 
studies in high school and college labs. 
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No more worry about your favorite photo- 
graphs aging beyond recognition. Porce- 
lain Art Photography Co., P.O. Box 91, 
Inwood Station, New York City, has de- 
veloped a method to preserve photographs 
almost forever. Modern nuclear -electron- 
ics and ultraviolet light exposure repro- 
duce pictures under a porcelain glaze. 


A Massachusetts Institute of Technology 
Brailler machine produces Braille at the 
rate of 190 English words a minute. Tele- 
typewriter operator types information de- 
sired by Braille reader and the computer 
translates the information into Braille. 


Picture yourself on the lecture platform 
with sufficient light to demonstrate your 
subject and you have a comprehensive idea 
of “Lecture Lite’ developed by Instru- 


ments for Research and Industry, 108 
Franklin Ave., Cheltenham, Pa. The light 
boxes come in a variety of sizes, illumi- 
nating various types of lecturing materials. 








ASTRONOMY 


Venus—a hellhole 





Space probes are punching holes in the thick 
blanket of clouds that cover our sister planet. 
The picture they reveal is far from attractive. 


ou couldn’t possibly live on 

Venus, and it isn’t even a very 
nice place to visit. After studying 
the data transmitted back by the 
U.S. Mariner 5 Venus probe and 
the Soviet Venus 4 capsule that 
landed on the planet’s surface, Dr. 
Von R. Eshleman, a Stanford Uni- 
versity physicist, said that the 
planet was “not just like hell—it’s 
like a hellhole.” 

In science fiction stories of a dec- 
ade ago, Venus was commonly pic- 
tured as a place of steaming 
swamps, populated with prehistoric 
monsters. At the time, so little was 
known about the planet that the 
imagination of a writer could run 
wild. Venus is entirely shrouded in 
a layer of clouds, so that although 
it is closer than Mars, we really 
know very little about it. 

As space probes begin to give 
man _a peek beneath the covering 
clouds, it turns out that the steam- 
ing swamp picture is far too flatter- 
ing, at least as far as life is con- 
cerned. 

Surface temperature may be 
500° F or more, and the atmosphere 
is at least 15 times as dense as 
earth’s. Such densities produce fan- 
tastic optical illusions and prompted 
Dr. Eshleman’s description of the 
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planet as a “hellhole.” This sort of 
atmosphere would trap and bend 
light in such extreme ways that, ac- 
cording to Dr. Eshleman, “It would 
take a long time for people living 
on Venus—if there were any—to 
realize they were on a spherical 
planet. The horizon would always 
appear high, giving the person the 
impression that he was living in 
the bottom of a bowl.” 

A theoretical sunset on Venus 
would have the sun diffusing along 
the horizon, rather than actually 
setting. Night would still be illumi- 
nated by a distorted reflection of 
the sun as a glowing ribbon of light 
along the horizon. At sunrise—117 
days later—the sun would reassem- 
ble in the west. 

It would be possible—in theory— 
for a man standing on Venus to see 
the back of his own head. The 
dense atmosphere would have bent 
the light rays so much that the 
image had circled the planet. 

The findings of the U.S. and So- 
viet probes make the possibility of 
life on Venus seem more remote 
than ever. But scientists were not 
willing to rule out the possibility 
entirely. William H. Pickering, di- 
rector of Jet Propulsion Laborator- 
ies, advanced the possibility that 
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Above: Diagram of the flight of Mariner 
5, which passed a scant 2,400 miles from 
Venus on Oct. 19. First successful probe 
of Venus was made by Mariner 2 in 1962. 


Above right: Mariner 5, most recent in 
the series of space probes. Two and a half 
years ago a similar probe successfully sent 
back photos of the surface of Mars. 


Right: The instrument package of the 
Soviet Venus 4 space probe with the heat 
insulation removed from the upper part. 
It was parachuted to the planet’s surface. 


there may be “low forms of life 
floating in the high altitudes or on 
extremely high mountains”. Soviet 
scientist Nikolai A. Krasilnikov 
said that life forms similar to the 
heat resistant microbes found here 
on earth “theoretically could exist 
in the Venus atmosphere.” Another 
Soviet scientist, Academician Mik- 
hail M. Shemyakin, wrote in /zves- 
tia, “Who will undertake to assert 
that we are insured against sur- 
prises? . . . More than once has the 
great master, Nature, sprung them 
on us.” 

In a really striking way, the at- 
mosphere of Venus may resemble 
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the atmosphere of the earth when 
it was young. The Soviet probe 
found that the atmosphere is com- 
posed almost entirely of carbon di- 
oxide. Dr. Icchtiaque Rasool of 
the Institute for Space Studies of 
the National Aeronautics and Space 
Administration, pointed out that it 
has been calculated that early in 
earth’s history there had also been 
a great deal of carbon dioxide in 
the atmosphere. Gradually however. 
it reacted with water to form car- 
bonates and become chemically tied 
into the planet’s rocks. In addition. 
this early atmosphere is thought to 
have had a surface pressure almost 
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identical to that found on Venus. 
Mars is also thought to have an at- 
mosphere composed of at least 50 
percent carbon dioxide. 

The reasons for the differences 
between the atmospheres of Venus 
and earth are among the major 
questions opened by the new find- 
ings. Not that the carbon dioxide 
atmosphere had been entirely un- 
suspected. The Soviet findings pro- 
vide what the New York Times has 
called, “spectacular confirmation of 
what must now, in retrospect, be 
judged one of the more brilliant 
feats of earth-based astronomy. 
Until 1932, astronomers tended to 
believe that earth and Venus had 
similar atmospheres, and much en- 
ergy was expended in trying to find 
evidence for this view. In that year, 
however, W. S. Adams and T. Dun- 
ham of the Mount Wilson Observ- 
atory, found some unusual features 
in spectrum of radiation from 
Venus. Dunham then demonstrated 
that if light were sent through a 
long pipe containing compressed 
carbon dioxide similar spectrum pe- 
culiarities could be reproduced here 
on earth, indicating compressed car- 
bon dioxide, had been observed in 
Venus’s atmosphere. It is a land- 
mark in the history of science that 
35 years later that conjecture has 
now been dramatically and fully 
confirmed.” 

Discrepancies in the data re- 
ported back by the two probes have 
been noted. The most striking is 
that Mariner 5 detected a weak 
magnetic field around Venus, while 
the Soviet probe found no magnetic 
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field around the planet at all. 
The earth’s magnetic field is 
thought to be generated largely by 
the movement of its liquid core and 
by the spinning of the planet. One 
theory is that Venus must have 
substantial molten core, and that 
this accounts for the planet’s re- 
markable heat. Precise measure- 
ments of the magnetic field of 
Venus will help scientists determine 
the size of the molten core, but if 
a magnetic field does not exist, the 
puzzle of the heat of Venus remains 
as far from solution as ever. 
Other findings were also puzzling. 
Mariner 5 detected what seems to 
be peculiar structures in the atmos- 
phere of the planet. They may be 
due to storms or cloud layers, but 
at the present state of our knowl- 
edge, no obvious explanations exist. 
One thing seems certain. Advance 
in knowledge about the planet 
Venus is likely to come from the 
Soviets, rather than from the U.S., 
over the next several years. The 
technically sophisticated landing on 
Venus demonstrates that the So- 
viets’ lead in rocket power is still 
paying off for them. The extra 
power made a bigger payload and a 
more ambitious mission ‘possible. 
The Russian Venus probe weighed 
four and a half times as much as 
Mariner 5. The Soviets seem deeply 
committed to an extensive program 
of exploring within the solar system. 
Dr. William H. Pickering, direc- 
tor of Caltech’s Jet Propulsion Lab- 
oratory, predicted that the Rus- 
sians will probably attempt to land 
a capsule on Mars in 1969. 
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HEMICAL substances that act 
as building blocks for the pro- 
tein essential to all life have been 
detected in rocks that were formed 
while the earth was very young. 
The discovery of 22 amino acids in 
South African rock known to be at 
least 3.1 billion years old indicates 
the basic chemicals of life have 
not changed materially since life 
began. 

The discovery by Dr. J. William 
Schopf, a Harvard University paleo- 
botanist, marks the earliest occur- 
rence of amino acids ever found 
and gains in significance from the 
fact that the earth is thought to be 
about 4.5 to 4.8 billion years old, 
while the oldest preserved rocks 
date back 3.5 to 3.8 billion years. 
Men evolved only about two million 
years ago. 

The rock formation also con- 
tained fossils of algae and bacteria. 
Until the discovery of the amino 
acids, however, there was no real 
proof that these simple organisms 
had essentially the same chemical 
basis as they do now. 

Dr. Schopf’s search for primitive 
life on earth is connected with work 
at Ames Research Center, Moun- 
-tain View, Calif., to develop meth- 
ods for detecting life, if any, on 
other planets. For instance, amino 
acids would be considered one of 
the most valuable clues if life no 
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NEWS IN BRIEF 


Science Month 


Life three billion years ago 


longer existed on Mars—but once 
did—and scientists were able to 
find tell-tale traces such as compo- 
nents of proteins, the essential com- 


CTT 


This small, flower-like plant may be one 
of the world’s oldest, says Dr. A. E. Por- 
sild, retired chief of Ottawa’s National 
Museum herbarium section. Seed of the 
Arctic lupines plant was found in rodent 
burrows 10 to 20 feet below the ground 
in the Yukon. Botanists believe it had lain 
dormant, but frozen, over 10,000 years. 

U.P.I. 











ponents of all cells. 

Dr. Keith Kvenvolden, an Ames 
research scientist in biochemistry, 
asserted that Dr. Schopf’s discov- 


ery provided additional important 
evidence to support prevailing the- 
ories of the chemical evolution of 
life on earth. 





New pain killer found 


About three out of four cancer 
patients with intractible pain got 
relief after the administration of 
combinations of phenol and glycerin 
injected into the nerves. The effec- 
tiveness of the pain-killing agent in 
cancer patients was reported by Dr. 
Rita Goldman Jacobs of Memo- 
rial Sloan-Kettering Cancer Center, 
New York. 

Dr. Jacobs told Science Digest 
that the ideal drug would be one 
that gave 100 percent permanent 
pain relief with no side effects. “We 
are pleased,” she said, “with the re- 
sults obtained with combinations of 
phenol and glycerin, which seem to 
be the most ideal pain-killing agents 
we’ve found so far. However, we 
shall continue our search for that 
ideal drug.” 

Permanent unrelenting pain con- 
nected with long term illnesses such 
as cancer usually is ended only by 
destroying the nerve fibers carrying 
pain sensations to the brain. This 
is achieved either by cutting the 
nerves or applying heat, cold, elec- 
trocautery, radio waves or X rays or 
by injecting chemicals into the nerve 
fiber. 

Disclosure of the new pain-killing 
agents came ina report on a long- 
term search for drugs that can give 
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relief from pain without causing 
side effects, and that can be used 
for long periods without losing their 
effectiveness or causing addiction. 


Spinsters are smarter 


There are apt to be some reper- 
cussions to a Washington sociolo- 
gist’s assertion that “Women are 
the ‘cream of the crop’ among un- 
married persons of middle age, while 
bachelors are ‘the bottom of the 
heap.’ ” 

Statistics on single persons aged 
45 to 54 show that the bachelors 
rank far below the spinsters in 
schooling and professional status, 
and even make less money, accord- 
ing to Dr. Jessie Bernard. She be- 
lieves the tendency of men to marry 
slightly downward probably ac- 
counts for the differences among 
never-married men and women. 

Dr. Bernard reasons that because 
men have tended to marry women 
of somewhat less education and 
standing than themselves, many 
well-trained and successful women 
have been bypassed as marital part- 
ners. It is this group, according to 
Dr. Bernard, that seems to account 
for the spinsters’ statistical superi- 
ority. Conversely, thinks the soci- 
ologist, there are indications that 
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middle-aged bachelorhood may be 
related to low performance in school 
and on the job, factors that could 
make a man less desirable as a 
mate. 

Getting down to statistics, they 
show that the men surveyed aver- 
aged nine years of school, compared 
with 12.4 for the women. Among 
the men, only 9.9 percent were in 
professional work, compared with 
26.4 percent of the women. The 
men had a median annual income 
of $3,440 and the women $3,632. 

Dr. Bernard is a retired Pennsyl- 
vania State University professor 
and mother of three children. She 
qualifies her findings by asking two 
questions: 

1. Were the never-married men 
inferior because they never married, 
or was it the other way around? 

2. Were the never-married wom- 
en superior because they could dedi- 
cate their time and energies to their 
careers without the distractions of 
marriage? 


Supereyes for astronomers 


The biggest building boom in the 
history of astronomy is moving 
ahead to accommodate demands of 
astronomers for better telescopes 
and more of them to study the birth 
and death of stars and the origin 
of the universe. None of the new 
telescopic giants will equal in size 
the 200-inch Hale telescope atop 
Mt. Palomar in Southern California, 
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These stargazers at the University of To- 
ledo’s Ritter Observatory proudly flank 
their new 40-inch reflecting telescope. 


but five of them will have light-col- 
lecting mirrors ranging in diameter 
from 144 to 158 inches, or about 
the size of portable swimming pools. 

Three of the new giant star- 
gazers will be in the Southern Hemi- 
sphere; two in Chile and one in 
New South Wales, Australia. Two 
others will be in the northern hemi- 
sphere; one at Kitt Peak National 
Observatory near Tucson, Ariz., and 
the other in British Columbia. 

The five will not be in operation 
until the mid 1970s, but once opera- 
tive they will give more astronomers 
an opportunity to study the heav- 
ens. Presently there are too few 
powerful telescopes to meet the de- 
mands of scientists who wish to 
delve into the mysteries of the stars 
and planets. 

Meanwhile, additional telescopes 
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are being placed in operation. One 
was dedicated last October for the 
new Ritter Observatory at the Uni- 
versity of Toledo. It’s a product of 
Owens-Illinois, Inc. It’s the first 
major telescope with a complete 
mirror system made from a new 
mirror material that promises to ex- 
tend the accuracy of astronomical 
observations and the actual amount 
of usable observation time. 


Thermometer for animals 


The dairyman, rancher or farmer 
no longer need “shake down” a 
thermometer after taking an ani- 
mal’s temperature, thanks to the 
Lamb-Watts Biothermom, devel- 
oped by Lamb Engineering Associ- 
ates. The biothermom has a circu- 
lar face the size of a half dollar, 
and is attached to a nonrusting 
metal which encloses a sensing coil 


A new thermometer for animals needs no 
shaking down after being used. 











“Billy the Bull” gets his temperature 
taken with the nonbreakable Biothermom. 


that goes into the animal’s mouth. 
The sensing coil construction makes 
it possible to record temperatures 
on the dial much faster than with a 
glass thermometer. 

The dial is easy to read, an im- 
portant factor when taking the tem- 
perature of an animal in a dusty 
corral or a dark shed. Nonbreak- 
able, the biothermom also enables 
the temperatures of a large number 
of animals to be taken quickly be- 
cause of the rapid recording and 
fast reset mechanism of the new 
device. 


Graphology: ‘out’ or ‘in’? 


Graphology or analyzing hand- 
writing is finding growing favor 
among employers, although there 
are many in management who don’t 
care a hoot about one’s handwrit- 
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ing. Opposing opinions on the value 
of handwriting analysis may be 
quoted endlessly, but two from the 
Wall Street Journal indicate the 
spread. 

“T won’t touch a man who’s ap- 
plying for a sales position without 
having his handwriting analyzed,” 
says Edward J. Nouri, head of a 
New York agency of New England 
Mutual Life Insurance Co. He says 
that a handwriting analysis can tell 
him more about what makes a man 
tick than he can learn from an inter- 
view or a whole battery of psycho- 
logical tests. 

George K. Bennett, president of 
Psychological Corp., a New York 
consulting firm, asserts, ““The evi- 
dence to date is insufficient to show 
that graphology has any value in 
predicting personality, character, in- 
telligence or any other trait. I 
wouldn’t spend a plugged nickel on 
it 

Between these two extremes are 
executives who use graphology as 
an adjunct to psychoanalysis, apti- 
tude tests and probing interviews. 

A graphology will cost anywhere 
from $75 to $150 with a graphol- 
ogist completing his analysis in 
from three to five hours. Graphol- 
ogies generally are based on neat- 
ness and size of the handwriting, 
slant and intricacy of the letters 
and the way letters are connected 
to form words. 

A person who writes with long, 
sharply angled upstrikes on tall let- 
ters is judged by a graphologist to 
be defiant and self-assertive. Pre- 
cise, regular spacing between letters 
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and words indicates a systematic, 
careful and somewhat unadventur- 
ous mentality, according to graphol- 
ogists. 


Porpoises with their own baby- 
sitters? It’s true, says the National 
Geographic Society. When a por- 
poise is about to give birth, she 
whistles and another female swims 
to help. Following the baby’s ap- 
pearance, the mother’s friend helps 
guard the infant. And her friend 
babysits while the mother goes off 
to feed. 


So well insulated are two cryo- 
genic fuel tanks on the Apollo 
spacecraft that ice cubes placed in- 
side them would take eight and a 
half years to melt. 


Man’s ability to outmaneuver 
animals is demonstrated by Japa- 
nese fishermen who use large clay 
jars to capture octopuses for food. 
National Geographic Society says 
that the many-armed mollusks, lov- 
ing dark crannies, crawl inside and, 
not suspecting danger, let them- 
selves be hauled gently to the sur- 
face. 


A man with 20-20 vision would 
be said to have excellent sight, but 
a golden eagle can see eight times 
better than man. The National 
Geographic Society says a mature 
bird can spot a rabbit half a mile 
away. In fact, the eagle’s sight is 
telescopic, microscopic, monocular 
and binocular. 
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The search for the remains of a Grecian city inundated by an 
earthquake around 550 A.D. led to the discovery of this 
Ancient idol of white marble dating back to 2500 B.C., and 


a veritable treasure of pottery, like that._shown here. 


Rescuing sunken history 


by William and Ellen Hartley 


URING the past summer a 40- 
foot boat loaded with diving 
gear anchored in the Mediterranean 
south of Greece. The nearest land 
was Antikythera, a tiny, sparsely- 
populated island midway between 
Peloponnesus and the northwestern 
corner of Crete. 
On deck, a small party of Greeks 
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and Americans watched anxiously 
as Dr. John E. Hall adjusted his 
underwater breathing apparatus, 
slipped into the sea and dropped 
from sight. Dr. Hall, 42, a diver- 
archaeologist, classical scholar and 
associate professor of humanities at 
the University of Miami, Florida, 
would be diving 180 or more feet 
to the bottom of the Mediterranean. 
There, with luck, he hoped to per- 
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form the first operations toward 
opening a new chapter in the his- 
tory of underwater archaeology. 

The story begins in 1900, when a 
sponge diver broke surface with a 
bronze replica of a human arm 
hitched to his lift line and a story 
that the bottom was covered with 
partially buried bronze and marble 
statues. The boat captain checked 
his diver’s story and later made an 
arrangement with Greek authorities 
to assist in a salvage operation. Ac- 
cording to modern authorities, this 
was the first underwater archaeo- 
logical expedition. 

But much of the material was 
never recovered. One problem was 
that uneducated sponge divers could 
not discriminate between valuable 
and worthless objects, and archaeol- 
ogists sent out from Athens were not 
trained to dive. 

Today the situation is much dif- 
ferent. Many archaeologists, includ- 
ing Dr. Hall, are learning to dive 
as well as to dig. 

Dr. Hall describes today’s situa- 
tion in these words: “The divers 
kept complaining that pieces of 
statues were under huge rocks, so 
the archaeologists on the surface 
would tell them to get the rocks out 
of the way—haul them to deeper 
water and dump them. 

“On just about the last day, one 
archaeologist said, ‘It doesn’t make 
much sense for rocks to be on top 
of the cargo. Let me take a look 
‘at one.’ So they hauled one up. It 
was half of a marble statue. We be- 
lieve 27 of these statues were taken 
from the wreck in ignorance and 
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hauled to much deeper water.” 

These were the objects for which 
Dr. Hall and his party were search- 
ing last summer. His expedition 
was authorized by the Greek govern- 
ment and under its direction. 

Unable to locate the statuary, 
the expedition worked up the west- 
ern Greek coast to a location that 
cannot as yet be disclosed. Here 
they discovered an astonishing pock- 
et of artifacts that may prove to be 
one of the most important finds of 
recent years. Dr. Spyridon Marin- 
atos, director of the Greek Ministry 
of Archaeology, is now evaluating 
Dr. Hall’s survey information. As 
soon as the Greek government has 
released an account in Greek archa- 
eological journals, details can be dis- 
closed. 

Underwater archaeology, frustrat- 
ing or rewarding, is a relatively new 
science that owes its existence pri- 
marily to the development of the 
aqualung in 1942 by Jacques Cous- 
teau and Emile Gagnan. 

Moreover, archaeological studies 
beneath the water are tremendously 
important to our understanding of 
man’s history. Although water dam- 
ages some ancient objects, it also 
preserves many that would have 
disintegrated or worn away under 
other conditions. Thus a mass of 
revealing history lies beneath the 
seas, particularly in the Mediter- 
ranean, but also in other parts of 
the world. 

In general, there are four basic 
kinds of underwater archaeological 
sites. Wrecked ships, with artifacts 
preserved by mud, sand or coral; 
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sacred wells or cenotes in which 
ancient people threw religious offer- 
ings; primitive trash heaps in water- 
front areas; lost cities beneath the 
water. 

Of these, the most significant in 
recent years have been the ship- 
wreck sites and the sunken cities. 

Of the sunken cities, two of the 
most fascinating are Pheia (pro- 
nounced ‘“Fee-Ah’’), on the north- 
west coast of the Peloponnesus near 
Katakalon, and Port Royal, on the 
southeast coast of Jamaica in the 
Caribbean. Although widely sep- 
arated geographically and in time 
of disaster, both cities were inun- 
dated as a result of earthquakes— 
Pheia at about 550 A.D. and Port 
Royal on June 7, 1692. 

Pheia is mentioned in the /liad 
and Odyssey, since it was the port 
city of ancient Elis where sacred 
Olympia was located. Apparently 
Pheia was in existence from as early 
as 1600 B.C. until a day in the mid 
5th century A.D., when an earth- 
quake slid most of it into the 
Ionian Sea. Thereafter, until just 
10 years ago, it was only a mysti- 
fying reference in the writings of 
Homer and other ancients. 

But in 1957 Dr. Nicholas Gial- 
ouris, then curator of the Olympia 
Museum, heard an exciting story. 
Two Greek fishermen had spotted 
part of an Ionic column in a bay 
three miles south of Katakalon. 
Although he had no SCUBA equip- 
ment at the time, Dr. Gialouris 
spent four days at the site with 
some Greek divers and found 
numerous column sections and build- 
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ing stones, the usual broken am- 
phorae (wine, water or oil jugs) and 
the distinct trace of a wall. 

Moreover, other wall stones and 
city-associated artifacts were found 
on an acropolis hill by the bay. The 
wall could have been the very 
one near which King Nestor once 
fought. But proof that Pheia had 
really been found would have to 
wait until 1960. In that year, a 
well-organized expedition equipped 
with SCUBA gear studied the site. 
One member was Dr. Hall. 

Gloria and John Hall, Dr. Gi- 
alouris and several other archaeo- 
logical authorities established a base 
camp on the shore of the bay. Ina 
procedure somewhat typical of arch- 
eologists, they carefully sheltered 
the diving equipment in a house, 
while they themselves lived out- 
doors! Gloria Hall had learned to 
dive, and she also served as cook 
and bookkeeper. A skilled artist, 
she proved invaluable as expedi- 
tion cartographer. 

It was apparent almost at once 
that the ruins beneath the bay, 
covered by water ranging from shal- 
lows. to 40 feet in depth, could only 
be those of the Homeric city of 
Pheia. Some 250 feet of city wall 
was discovered, along with numer- 
ous columns, capitals, bases and 
building blocks. The expedition de- 
cided to leave the large objects in 
place, clean them, mark them with 
floats and map the entire area. 

This was tough work. Dr. Hall 
says, “Once you find your city, you 
spend hours scraping seaweed. We 
also found hundreds of broken or 
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Beneath the bay three miles south of Kat- 
akalon, archaeologists found remains of the 
city of Pheia, including an Ionic capital 
and base and a corner stone of a pediment, 
all shown here. These ruins were discov- 
ered by the divers 40 feet underwater. 


whole amphorae, most of them with 
at least one octopus living inside. 
So you’d pull up the amphora and 
wait for the octopuses to depart.” 

These creatures were a source of 
worry. They have beaks like a 
parrot and a somewhat poisonous 
bite. Shortly before the Halls’ ar- 
rival in Greece, a man had died 
after being bitten on the neck by 
an octopus. 

A number of valuable finds were 
made at the Pheia site. One was a 
stone anchor of apparently pre-Hel- 
lenic origin. Another was a Cycladic 
statue or idol dating back to 2500 
B.C. This is a puzzler, for it would 
seem to pre-date Pheia. Hall the- 
orizes that it may have been an 
antique in some Greek household. 

But the greatest discovery at 
Pheia was Pheia itself. It’s the first 
underwater city ever discovered and 
explored with appropriate archaeo- 
logical techniques. It’s also the old- 
est. Moreover, there’s a plan, al- 
ready started, to maintain it as a 
permanent underwater museum—a 
kind of underwater Pompeii. 

Other sunken cities remain to be 
found in the Mediterranean. Hall 
looked for one south of Pheia this 
summer after conducting his dan- 
gerous dives off Antikythera. He 
believes he missed it by half a mile. 

During 1966, Dr. N. C. Flem- 
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Hundreds of broken or whole amphorae, 
like these pieces rescued from the deep, 
were found as part of the ruins of Pheia. 
Most of these Greek jars and vases were 
found to contain at least one living octopus 
inside. Divers had to take care to rid the 
ancient pottery of its inhabitants before 
pulling it up, for the creatures disliked 
being disturbed and put up resistance. 
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ming, with a group from Cambridge 
University, explored 18 sites of 
sunken cities along the coasts of 


Libya and Tunisia. These were 
Phoenician colonies of the 9th and 
8th centuries B.C. In a report at 
the Third Conference on Underwa- 
ter Archaeology, held in Miami, Fla., 
last March under joint sponsorship 
of the University of Miami and the 
Council on Underwater Archaeol- 
ogy, Dr. Flemming described a 
North African mole or breakwater 
more than 1,000 yards long and 300 
feet wide, with stones as large as an 
automobile—probably the largest 
Roman breakwater ever discovered. 
Dr. Flemming’s finds indicate lost 
cities, sunk beneath the waters, to 
be explored at a convenient time. 


A second sunken city 


The sunken city of Port Royal 
on the Jamaica coast is as interest- 
ing for its known history as Pheia 
is for its great antiquity. Before its 
destruction, Port Royal was a pirate 
stronghold, “the wickedest city on 
earth,” where Henry Morgan hung 
out and other “gentlemen of the 
account’? drank, gambled and 
wenched away their plunder. 

A few minutes before noon on 
June 7, 1692, Port Royal was 
shaken violently by three earth 
tremors. In about two minutes, the 
entire waterfront section had slid 
into the sea. More than 2,000 per- 
sons were drowned or crushed, and 
the boiling waters, smashing back 
at the disaster area, swept over all 
but a third of the town. 
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In 1956, Edwin Link and a party 
in his first Sea Diver ship visited 
the site, and they returned in 1959 
for two months of exploration in a 
new Sea Diver. A preliminary sur- 
vey was made, and numerous arti- 
facts were brought to the surface— 
hundreds of bottles, tools, kitchen- 
ware and even a fine brass watch 
with only the hands missing. 

Edwin Link’s wife, Marion, de- 
scribed this find vividly in The Na- 
tional Geographic Magazine (Feb- 
ruary 1960). 

In the past few years, Port Royal 
studies have been carried on under 
the direction of Robert P. Marx, 
an American archaeologist, with 
sponsorship of the Institute of Ja- 
maica. Plagued by silt from nearby 
dredging, Marx and his divers have 
still managed to recover additional 
bottles, pewter utensils, clay pipes, 
weapons, etc. From these objects, 
it’s possible to tell what was sold 
in the stores of Port Royal and how 
people lived there 275 years ago. 

The greatest shipwreck stud- 
ies of recent years have been con- 
ducted in Aegean and Mediterra- 
nean waters along the southwest 
coast of Turkey, particularly near 
Cape Gelidonya and in the reef area 
near Yassi Ada. These wrecks are 
tremendously older than the Swed- 
ish warship Vasa (1628) that was 
raised successfully in 1961. 

Peter Throckmorton, a New York 
photographer and diver interested 
in archaeology, has been directly 
responsible for several discoveries 
along the Turkish coast. In 1958, 
he sailed out of Bodrum with Capt. 
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Remains of Byzantine ships of the 6th and 
7th centuries were found on Turkish coast. 


Kemal Aras, a Turkish sponge div- 
er, to look for wrecks in the shoal 
waters of Yassi Ada (Flat Island). 
Here ancient ships, squeezing be- 
tween mainland and the island of 
Kalimnos, had gone down in star- 
tling abundance. 

Throckmorton and his Turkish 
friends tried to camp on Yassi Ada 
but were driven off by rats. They 
were fortunate, however, in spotting 
some 15 wrecks along the Turkish 
coast. Two, lying in 120 feet of 
water near Yassi Ada, turned out 
to be Byzantine ships of the 6th 
or 7th century. 

After the initial survey, the 
American heard an odd story. While 
diving at a location down the coast 
near Cape Gelidonya, Capt. Aras 
had found some bronze objects in 
about 90 feet of water. They 
seemed to be flat pieces of metal 
crusted together. 

From a description of their ap- 
pearance, Throckmorton decided 
they sounded like pieces of bronze 
tribute depicted in Egyptian tombs 
of about 1500 B.C. An Aegean 
Bronze Age people had given these 
objects to the Pharaohs. 

He was back the following year 
with Drayton Cochran, Cochran’s 
son John, a Florida girl named 
Susan Phipps and a number of div- 
ers and archaeologists. After train- 
ing briefly on the Yassi Ada wrecks, 
the party headed for Cape Geli- 
donya. 
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Here they found terrible currents 
that could sweep divers off their 
feet for hundreds of yards—but no 
wreck. They were about ready to 
give up when John Cochran and 
Miss Phipps, making a final dive, 
came up with several bronze spear 
points and a thrilling report that 
they had seen the oxhide-shaped 
bronze ingots. Despite violent 
weather that shattered plans for a 
longer stay, the Cochran party was 
able to bring up some tools, weap- 
ons and pottery. Authorities later 
dated these objects and the wreck 
at 1200 B.C. 

George Bass now enters the pic- 
ture. Bass, author of Archaeology 
Under Water (Praeger, 1966), is 
an archaeologist associated with the 
University of Pennsylvania Mu- 
seum. Throckmorton’s discovery in- 
spired a 1960 expedition, sponsored 
by the museum and the Council on 
Underwater Archaeology, to ex- 
plore the 3,000-year-old wreck 
carefully. Frederic Dumas would 
be chief diver; Throckmorton 
would provide invaluable guidance; 
and other members included Bass, 
as expedition leader, and his at- 
tractive wife, Ann. 

The currents off Cape Gelidonya 
were as terrible as they had been 
the previous year. (One problem 
with wrecked ships is that they 
obviously sank in dangerous wa- 
ters). But the divers, sometimes 
scissoring their legs around objects 
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to keep from being swept away, 
performed the incredible task of 
raising the cargo in huge sections. 
This was like hammering out the 
parts of a jigsaw puzzle on the 
bottom, raising the masses with 
an hydraulic jack, getting them to 
the surface with hoists or lifting 
balloons and then putting the puz- 
zle together again. 

They also solved a classical mys- 
tery. Homer had mentioned brush- 
wood as being used in the vessel 
built by Odysseus, but no one had 
understood exactly how or why it 
was used. The Phoenician wreck 
at Gelidonya revealed that it had 
served as dunnage to keep cargo 
from shifting or chafing. 

With this tremendous job com- 
pleted, Bass and some 15 experts 
turned, in 1961, to an examination 
of one of Throckmorton’s Byzan- 
tine ships near Yassi Ada. The Na- 
tional Geographic Society and the 
University of Pennsylvania Muse- 
um supported the study—proba- 
ably the most exacting ever under- 


taken. The plan was to perform 
a total recovery and, through 
measurement of every available 


timber or fragment, draw up an 
exact reconstruction of a ship that 
had sunk around 620 A.D. 

The Byzantine ship had gone 
down in 120 feet. Bass decided to 
live on mainland and operate from a 
barge above the wreck. 

During 1961 they cleaned and 
plotted the wreck carefully. Most 
of the cabin area was exposed and 
the timbers were pinned in place 
with pointed bicycle spokes. A 
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great amount of amphorae and By- 
zantine pottery was recovered, 
along with some 16 gold coins 
minted in the reign of Heraclius 
(610-641 A.D.). Oddly, the party 
even learned the name of the ship’s 
captain. He had conveniently 
stamped it on the end of a weighing 
device—George Senior Sea Captain, 

By the end of 1962, much of the 
ship’s wood had been exposed and 
Frederick van Doorninck Jr., a 
graduate student at the University 
of Pennsylvania, was able to be- 
gin reconstruction drawings. This 
demanding job has been called one 
of the most significant of all recent 
contributions to the history of 
naval architecture. 


Yassi Ada revisited 


In 1963 the party camped on 
Yassi Ada after screening the lo- 
cation against rats. This was nec- 
essary to increase the pace of the 
work and to provide a means of 
saving the ship’s delicate timbers. 
Using a basket 18 feet long, the 
divers would fill it with wooden 
members and fragments at the 120- 
foot depth. Then, in a delicate and 
somewhat dangerous maneuver, 
they literally walked the basket 100 
yards to the shore of Yassi Ada, 
where the contents could be kept 
in water until protected with pre- 
servatives. 

The continuation of work at 
Yassi Ada and other sites—some 
not mentioned here because explor- 
ation is just beginning—promises to 
fill great gaps in our knowledge. 
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Australian News and Information Bureau 


Although it hardly looks like a force capable of threatening the existence of Australia’s 
Great Barrier Reef, the Crown of Thorns Starfish is doing just that. The thorny creatures 
of the sea are progressively eating their way through the many miles of coral reefs. 


End of the 
Great Barrier Reef? 


ICTURE thousands of sea crea- 

tures, each of which is up to 
two feet in diameter and has 16 
arms, devouring all in their path. 
It sounds like a scene out of a 
James Bond thriller or a monster 
movie, but it’s not. The creatures 
are Crown of Thorns Starfish, and 
what happens to be in their path 
right now is Australia’s Great Bar- 
rier Reef. 

The starfish have appeared in 
plague proportions at the northern 
end of the Reef over the past sev- 
eral years, and they are systemat- 
ically eating their way through 
Australia’s most valuable tourist at- 
traction. At their present rate of 
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destruction, the starfish could kill 
up to 90 percent of living coral 
within just a few years. 

Several reefs have already been 
devastated by the starfish with the 
voracious appetite. It is no wonder, 
then, that as they march steadily 
onward, scientists are becoming in- 
creasingly alarmed for the future of 
the Reef. Scientists know how and 
why the Crown of Thorns Starfish 
eat coral, but they have no idea 
of the extent of the plague or the 
direction in which it is likely to 
spread. A Belgian scientific ex- 
pedition will attempt to solve the 
puzzle. 

“Once we know precisely where 
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Australian News and Information Bureau 


Two of the varieties of coral that make 
up 1,250-mile Reef—and starfish’s menu. 


the starfish are and where they’re 
going, we can do something about 
it; and we have got to do it soon,” 
says Dr. Robert Endean, reader in 
zoology at the University of Queens- 
land and a world authority on ma- 
rine toxins. He explained that 
quick-lime will stop the starfish, 
but it is only a localized and un- 
wieldly control method. The real 
solution undoubtedly will come 
through what is believed to be the 
starfish’s natural predator, the tri- 
ton shellfish. 

Starfish are prevalent only where 
the triton is scarce, particularly in 
the islands and reefs closest to 
the areas of population. Once the 
reef is mapped for starfish, the next 
move would be to seek fauna pro- 
tection for the triton and then force- 
migrate large quantities of them to 
where the starfish are prevalent. 
This would result in the triton de- 
vouring the starfish and hopefully 
end the threat starfish pose to Aus- 
tralia’s Great Barrier Reef. Beyond 
this possibility there is another im- 
portant phase to the Belgian-expe- 
dition. 
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Triton shellfish, natural predators of the 
starfish, may be only hope for saving Reef. 


A concentrated hunt will be made 
for the sea wasp, a long tentacled 
jellyfish. Dr. Endean and a num- 
ber of biologists in recent years 
have made spectacular progress in 
isolating the sea wasp toxin, dis- 
covering the jellyfish’s poison offers 
a variety of possible medical uses. 
However, the first step is locating 
the breeding grounds or winter hide- 
away of the elusive jellyfish, which 
vanishes for six months of the year. 
Then, as the water temperature 
rises, it suddenly reappears. 

Still another probable benefit of 
the Belgian expedition may be dis- 
covery of new prawning and scallop 
grounds. Such an eventuality stems 
from the expedition’s series of me- 
thodical dredging projects in the 
areas between the coral reefs. Pre- 
viously, prawners have steered clear 
of the reefs, fearful of shredding 
their nets on the coral. 

The expedition is financed by the 
Belgian Ministry of Education, the 
National Foundation for Scientific 
Research, the University of Liege, 
the National History Museum and 
other Belgian universities. 
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‘ Ahi 

Photo: Dept. of Microbiology, College of Physicians & Surgeons, Columbia 
Vaccinia virus, left, and Adenovirus, right, magnified thousands of times here, are live 
viruses used in vaccinations or in tests. Both have produced some undesired effects. 


Live virus vaccines— 
benefactors with a catch 


No one denies that live viral vaccines have saved millions of lives 
and prevented other millions of people from being crippled for life. 
For public health, they have provided a control of disease unattain- 
able otherwise. But there is another side of the story. Medical 
scientists do not know, in many instances, the long range—and 
sometimes immediate—effects that immunizing live viral vaccines 
will have on human cells. In a few cases, unusual effects are 
beginning to show up and suspicions are growing. Most distressing 
is the possibility that live viral vaccines may change the structure 
of living cells, including the hereditary material that is the fountain- 
head of life. 

The author of this article, Dr. Richard DeLong, is an associate 
professor of biology at the University of Toledo. His research in 
the viral approach to human leukemia has revealed to him clues 
that impel him to sound an alarm. The views expressed in this 
article are his, based on his own studies, and represent one side of 
a subject vital to all_—Ed. 


niversity 


Richard DeLong, Ph.D. vaccines, the time is approaching 

when everyone should be made 

INCE we seem to be hurtling aware of the possible hazards in- 
toward mass vaccination of the volved in their indiscriminate use. 
human population with live viral Usually, viruses are defined as 
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“replicating nucleoprotein macro- 
molecules” that reproduce only 
within living cells. Nucleoprotein 
macromolecules are large molecules 
composed mainly of protein and 
nucleic acid. The nucleic acid is 
the hereditary material and this 
substance can reproduce itself in 
living cells. Viruses are molecular 
in size and can pass through most 
membranes very easily. They are 
intracellular parasites, limited for 
survival to this single life condition. 
When they infect, they maintain 
and reproduce themselves within 
living cells. Viruses are so intimately 
associated with the cells they infect 
that many times they incorporate 
their hereditary material into the 
hereditary apparatus of the cells. 


Viruses “pluripotential” 


Another characteristic of viruses 
is that they are “pluripotential,” 
which means that they have the 
ability to manifest themselves in 
different ways, depending on en- 
vironmental and cellular conditions. 

Viruses have the ability to infect 
cells in two ways. One type of 
viral infection is called active; the 
other, latent. In active infection, 
viruses enter a cell and begin re- 
producing almost immediately. The 
new viruses are released from the 
cell and can infect others. 

In latent infection, viruses enter 
a cell but do not begin reproducing 
immediately. Instead they appar- 
ently attach their hereditary ma- 
terial to that of the host cell’s 
hereditary material. When the in- 


34 





fected cell reproduces, so does the 


virus. In this manner, each cell 
formed from a virally-infected cell 
contains the hereditary material of 
the infecting virus. An appropriate 
stimulation from the environment 
causes the latent virus in the cell to 
become active, and it starts repro- 
ducing newly-formed viruses which 
are eliminated from the cell. All 
the stimuli which might induce a 
latent virus to become active are 
not known; some that are: radia- 
tion, heat, cold, certain chemicals. 

Both active and latent viruses 
can act upon cells in different ways. 
There are at least three possible 
results when cells become infected 
with viruses—death of the cells, 
accelerated reproduction of the cells 
or no apparent effect. Cells which 
exhibit no apparent effect may be 
affected, however. There may be 
chromosomal defects or even more 
subtle defects which could be in- 
herited by succeeding generations 
of cells. Chromosomes carry the 
genes or hereditary units, and any 
change in one or more of these units 
is inherited by the cell’s offspring. 

Viruses can be transmitted from 
generation to generation through 
the sperm or egg, the placenta and 
maternal milk. 

Viruses used in live vaccines are 
no exception in all this. 

Vaccines may be classified as of 
two types—live or killed. A live 
vaccine contains infectious viruses, 
though most of them are “attenu- 
ated,” which means they have been 
changed to weaken or abolish their 
virulence for a particular disease. 
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A killed viral vaccine contains non- 
infectious viruses. Both confer pro- 
tection on a vaccinated individual. 
However, the live viral vaccine 
stimulates the production of anti- 
bodies in humans causing a genuine 
viral infection in the individual. 
The killed vaccine stimulates anti- 
body production without infection. 

Some of the more important po- 
tential hazards of using live viral 
vaccines include the following: (1) 
damage or death to developing em- 
bryos, (2) possible cancer produc- 
tion, (3) possible initiation of new 
diseases, (4) possible genetic de- 


fects, (5) presence in the vaccines 
of “passenger” viruses which may 
be harmful. 

It is well-known that some vi- 
ruses can cause death or damage 
to developing human embryos if 
the mother becomes infected during 
pregnancy. The rubella virus is a 
classic example. This virus causes 
the “three-day measles” in post- 
natal life. In the developing em- 
bryo, it can cause abortion, death 
or many abnormalities. Some de- 
fects it has been known to cause 
include microcephaly (pin-headed 
idiocy), bone defects, deafness, 





‘Passenger’’ virus in action 


Last November, federal authori- 
ties stopped the release of Sabin 
oral polio vaccine made since the 
previous July because green mon- 
keys used in the manufacture of 
the vaccine in-West Germany were 
identified as the source of “disease 
agents” apparently dangerous to 
man. Dr. Wilbur Downs, director 
of Yale University’s Arbo-virus Re- 
search Unit, is quoted by Medical 
World News as saying, “Nothing 
like (the disease) has ever been 
seen before. It appears to be among 
the most dangerous agents known 
to man.” 

Investigators are trying to trace 
the whereabouts of 2,000 green mon- 
keys used in making the U.S. em- 
bargoed lots of oral polio vaccine. 
Green monkeys from Uganda were 
identified as the source of the mys- 
terious illness that struck 30 per- 
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sons in West Germany, killing seven 
of them. Most of the Germans af- 
flicted were laboratory technicans 
involved in obtaining monkey kid- 
ney tissue for culturing the polio 
vaccine viruses. 

A spokesman for the division of 
biological standards of the Nation- 
al Institutes of Health, Bethesda, 
Md., confirmed reports that the 
embargo had been placed on the 
Sabin vaccine produced since last 
July. The agency added that sup- 
plies of the vaccine produced prior 
to July were in sufficient supply to 
meet all demands. The agency add- 
ed that none of the green monkeys 
brought into the U.S. were from 
Uganda and the animals were in 
quarantine several weeks longer 
than the four-to-nine day incuba- 
tion period for the so-called green 
monkey fever. 
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blindness, heart defects, dental ab- 
normalities and many others. Vac- 
cinia virus, the live virus used in 
vaccinating for smallpox, has been 
known to cause abnormalities or 
death in human embryos when the 
mother had been vaccinated during 
pregnancy. Recently, it has been 
found that the attenuated type II 
poliovirus (used in the Sabin live 
poliomyelitis vaccine) causes injury 
and death to cultured human em- 
byronic cells. The possibility ex- 
ists then that viruses used in live 
viral vaccines could infect and af- 
fect embryos. 


Cancer in animals 


It is now established that certain 
viruses have the ability to cause 
cancer in some animals. As yet, no 
absolute proof has been found that 
viruses can cause human cancer, 
but evidence is accumulating that 
some viruses may. If this should 
be found to be true, then infectious 
viruses used in vaccines might also 
possess cancer-inducing properties. 
Live adenovirus vaccines are being 
developed for human vaccination. 
Adenovirus, type 12, a human res- 
piratory virus now being used ex- 
perimentally in vaccines for some 
respiratory ills (not flu), is known 
to cause cancer when injected into 
laboratory animals. 

Viruses in live vaccines often are 
changed so that they will no longer 
cause the particular disease against 
which they are being used. During 
this changing process, however, the 
viruses may be changed in other 
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ways. It is possible that these 
changes might, in some viruses, 
cause entirely new diseases in hu- 
mans. Perhaps the most insidious 
unknown factor in the live viral 
vaccine picture, however, lies in the 
field of genetics. 

Genetic defects are inherited. 
Viral infection can cause many genic 
and chromosomal changes in cells. 
If the germinal cells of humans be- 
came infected by viruses, they could 
cause genetic abnormalities in the 
sex cells of humans. Any defective 
sperm or egg would transfer its 
defects to the offspring. Viruses 
are known to cause chromosomal 
breaks, deletions, pulverizations, in- 
versions and abnormal chromosomal 
numbers in cells. Any of these oc- 
curring in a sperm or egg could 
cause abnormalities in succeeding 
generations. The viruses used in live 
measles viral vaccine cause many 
chromosomal abnormalities in hu- 
man cells. These have been found 
both in cells taken from vaccinated 
humans and from human cells in 
culture which were infected with 
the measles viruses used in the live 
measles vaccine.* Similarly, attenu- 
ated type II poliovirus, which is 
used in the live poliomyelitis vac- 
cine, has been found to cause 
chromosomal abnormalities in cul- 
tured human cells. 

The effects of live viral vaccines 
for any of the above mentioned po- 
tential hazards are seldom thor- 
oughly tested. The United States 
Public Health Service does not re- 
quire testing for any of these pos- 
sible dangers.* 
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“Passenger viruses” are sometimes found in cells 
being used to cultivate viruses for vaccines. 


The production of live viral vac- 
cines requires a living cell system. 
It is possible that the cells used to 
cultivate viruses for vaccines may 
be infected already with viruses. 
These viruses are called “passenger 
viruses.” Passenger viruses might 
be harmful to humans. The live 
poliomyelitis vaccine had been ad- 
ministered to many millions of peo- 
ple before it was discovered that 
the vaccine also contained a virus 
which was present in the monkey 
kidney cells that were used to cul- 
tivate the polio viruses for the vac- 
cine. Since then, this virus, called 
Simian virus 40, has been found to 
produce cancer in laboratory ani- 
mals, cause chromosomal abnormal- 
ities in cultured human cells and 
cause cultured human cells to be 
transformed to malignant cells.> So 
far such phenomena have not been 
observed in the human body—but 
that doesn’t mean it can’t happen. 

A live mumps vaccine, which is 
in the experimental stage now but 
will be introduced on the market 
should human trials prove it ef- 
fective in preventing mumps, is 
made by using live chicken cells. 
Chicken cells serve as hosts for the 
leukosis viruses. These viruses cause 
various forms of malignant diseases 
in chickens such as sarcoma, leu- 
kemia and osteopetrosis. So far, 
no proof exists that the same vi- 
ruses can cause the same diseases in 
humans, but they are beginning to 
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be suspected. The leukosis viruses 
are extremely common inhabitants 
of chicken cells and may be carried 
in chicken cells in the latent state. 

Recently, Dr. Philip A. Brunell 
of New York University School of 
Medicine said there was some dif- 
ference of opinion over duration of 
protection of the live virus mumps 
vaccine developed by a research 
team led by Dr. Maurice R. Hille- 
man of Merck Institute of Thera- 
peutic Research. Dr. Brunell point- 
ed out that natural mumps infec- 
tion is believed to give nearly life- 
long protection. If children receive 
a vaccine giving immunity for only 
several years, they might be sus- 
ceptible again in young adulthood, 
when the illness can be most severe. 
The vaccine is expected to be on the 
market shortly after the first of the 
year. 

It would be very difficult, if not 
impossible, to detect with certainty 
the presence of all latent viruses in 
cells. The live measles vaccine was 
made by cultivating the measles 
virus in chicken and dog kidney 
cells. It is known that many ani- 
mal viruses can be transmitted to 
humans and cause diseases in hu- 
mans. It behooves us then not to 
take chances concerning the possi- 
bility of transferring passenger vi- 
ruses to: humans through vaccina- 
tion. Before the discovery of pas- 
senger viruses in the live poliomye- 
litis vaccine, no tests had been 
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made for these viruses in the pro- 
duction of live viral vaccines. 
None of these dangers exist in 


killed viral vaccines. The rush to 
produce human vaccines containing 
live viruses is distressing to many 
virologists (there are many live 
viral vaccines in the experimental 
stage at the present time). A live 
viral vaccine should be used only 
if no effective killed viral vaccine 
can be developed. However, this 
has not been the case. Rather, live 
viral vaccines are being publicized 
and advocated for use over that of 
proven effective killed viral vac- 
cines. Examples are the live Sabin 
poliomyelitis vaccine over that of 
the killed Salk poliomyelitis vaccine 
and the live measles vaccine over 
that of the killed measles vaccine. 
Instead of developing more live 
viral vaccines, efforts could and 
should —in the opinion of most 
thoughtful virologists—be applied 
to developing effective killed viral 
vaccines and administering these 
for vaccination. 

It takes no genius to realize the 
far-reaching effects that these poten- 
tial hazards could have on mankind 
should they exist, and it has not 
been shown that they do not exist. 
Perhaps mankind has been lucky, 
and the live vaccines administered 
already will not produce any ill ef- 
fects in the human population. I 
hope so sincerely. Yet, this cannot 
be assumed since many of the ef- 
fects of such vaccines may not ap- 
pear for some time. Cancer and 
genetic defects, for example, may 
take years to appear. Some, such 
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as birth defects, might have oc- 
curred already, and this should be 
investigated. The course that should 
be taken now is to stop introducing 
new live viral vaccines without ade- 
quate testing. 

I am not against vaccination. In 
fact, I am one of the strongest ad- 
vocates of vaccination and preven- 
tive medicine. My plea is simple— 
do not use live viral vaccines when 
effective killed vaccines are avail- 
able. 

The scientific and medical com- 
munity, as a whole, and especially 
virologists, immunologists, geneti- 
cists, embryologists, cancer research- 
ers, physicians and public health 
workers should be greatly concerned 
about live viral vaccination. 

The public—largely uninformed 
on this subject to date—must be 
protected against unsafe or ques- 
tionable vaccines. My appeal is 
to scientists and the medical pro- 
fession to question the safety of 
live viral vaccination until they are 
utterly satisfied that no harm can 
come to mankind through its use. 





1Bablanian, R., Eggers, H., Tamm, 
I. Virology, 1965, 26, 100-113. 
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I. Virology, 1965, 26, 114-121. 
3Nichols, W. Am. J. of Human Gen., 
1966, 18, 81-92. 

4United States Public Health Serv- 
ice, Regulations, Biological Prod- 
ucts, title 42, Part 73, Publication 
No. 437, Oct. 1, 1965. 

5Wallace, R., Moyer, A. Proc. Soc. 
Exp. Biol. Med., 1965, 119, 481- 
486. 
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Farmers in rural sections of this country carry out the never-ending search for under- 


ground water by an old method which originated in Europe—water witching. At left, 
an instrument of wire is used; at right, the most common tool, the forked twig, is used. 


by Ray Hyman and Evon Z. Vogt in fighting plant diseases, neverthe- 
less turn to ancient divining prac- 

opay’s farmers, who employ tices when they seek underground 

the latest findings to help them _water. A closer look at water witch- 

in selecting seed and fertilizers and _ ing may tell us something about the 
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perseverance of non-scientific be- 
liefs within our culture as an exam- 
ple of a more general phenomenon 
—the way people try to cope with 
uncertain and unpredictable envi- 
ronments. 

Many aspects of water witching 
indicate that its role in our society 
is similar to that of magical ritual 
in primitive societies. Water witch- 
ing, like magic, has an immediate 
practical aim; like magic, it is 
carried out only by those who have 
“the gift”; it is performed accord- 
ing to an unchanging ritual; it is 
accompanied by a mythology 
(about the distribution of under- 
ground water); and its mythology 
supplies ready rationales for appar- 
ent failures. 


A magical ritual 


The study of water witching as a 
form of magical ritual also offers 
the opportunity to evaluate a widely 
accepted but seldom-tested anthro- 
pological theory about the function 
of magic. As stated by the anthro- 
pologist, Bronislaw Malinowski, this 
theory holds that “man resorts to 
magic only where chance and cir- 
cumstances are not fully controlled 
by knowledge.” 

If Malinowski’s theory about the 
function of magic applies to water 
witching, we should expect to find a 
correlation between the prevalence 
of water witching and the degree of 
uncertainty and risk that accom- 
pany the locating of underground 





Based on a copyrighted article in Psychology 
Today, published by CRM, Inc. 
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water. From this we can derive a 
hypothesis and counter-hypothesis 
to test Malinowski’s theory: We 
would expect to find that witching 
is common wherever the outcome 
of well-digging is highly uncertain. 
On the other hand, we would not 
expect water witching to be prac- 
ticed where groundwater conditions 
and geological knowledge make the 
outcome highly predictable. 

We therefore carried out a large- 
scale study whose primary objective 
was to gather information that 
would confirm or contradict the hy- 
pothesis. 

It appears that there are ap- 
proximately 18 witches per 100,000 
population, or a total of 25,000 
water witches in the country. A 
further breakdown reveals that 
there are about 35 witches per 
100,000 population in predominant- 
ly rural areas and only eight 
witches per 100,000 in urban areas. 

The percentage of witches is 
highest in the groundwater regions 
where groundwater problems are 
most severe, and is lowest in the 
regions where there is an ample 
supply of underground water. 

The findings confirmed our orig- 
inal hypothesis, and they are con- 
sistent with the theory that magic 
serves an important function, and 
with the view that witching is a 
ritual that reduces anxiety in the 
same way that ‘magic does in non- 
literate societies. 

The variations from standard 
practice to be found in America, 
usually involving the shape of the 
rod or the material used, are all of 
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According to folklore of water witching, diviners 
are among the “‘gifted” who are born—not made. 


European origin, and are described 
in the earliest accounts. Even “long 
distance” witching above a map as 
practiced by the famous American 
diviner, Henry Gross, is a European 
importation. The only distinctively 
American contribution is the term, 
“water witching.” In England it is 
called ‘‘dowsing;” in the Latin 
countries, “divining;” and in Ger- 
many, “wishing” or “striking.” The 
quasi-scientific terms which are 
widely used in Europe—“radiesthe- 
sia,” “dryptesthesia” or “rhabdom- 
ancy’’—are apparently unkown to 
the American farmer. 

From the 16th century until to- 
day, the diviner’s trademark has 
been the forked twig or branch. 
Our data revealed that the forked 
twig is still by far the most fre- 
quently used instrument of Ameri- 
can diviners. But even in the 16th 
century there were variations. In- 
stead of hazel, ash or pitch-pine 
twig, the rod might be of iron or 
steel; indeed it appears that any 
rod-like object, forked or not, can 
serve; walking sticks, surgical scis- 
sors, a stalk of grass and even a 
German sausage have been pressed 
into service as divining rods. 

In arid regions where trees are 
scarce, wire is used—baling wire, 
barbed wire from the nearest fence 
and coat hangers—or metal tools 
such as welding rods, tire irons, 
crow bars, steel files or pliers. But 
almost anything will serve in the 
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never-ending quest for water. 

The folklore of water witching 
suggests that witches are born, not 
made. The most frequently-recur- 
ring statements contain the belief 
that the “power” is inherited— 
“from father to son or daughter,” 
“from mother to daughter,” “to one 
person in a family,” or even “to the 
seventh son of a seventh son.” A 
related belief is that only certain 
people can be witches; “If you have 
the gift, you can do it.” 

Among academic skeptics, water 
witching is apt to be dismissed as 
being practiced only by the uned- 
ucated, and at first sight our data 
seemed to bear this out, for in 
about 66 percent of the counties 
with diviners, it was reported that 
the average diviner has only a 
grade-school education or less. But 
the exceptions are impressive. As 
many as 30 percent of the counties 
in our sample reported that the 
average diviner has a_ high-school 
education, and no fewer than three 
percent reported diviners who had 
received a college education. When 
we consider that the need for witch- 
ing occurs mainly in rural areas, 
and that rural areas as a whole 
have lower educational levels, it is 
evident that the witch, by and 
large, is as well educated as the 
average man in his community. 

In the overwhelming majority of 
cases, witching is not practiced as 
a livelihood. Of the approximately 
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25,000 witches in the United States, 
probably only a handful try to 
make a full-time living from divin- 
ing; for the typical diviner, witch- 
ing is an avocation—a use of his 
gift to help a neighbor in need. 
True, he may charge for his serv- 
ices, but it is likely to be a token 
fee, typically about $25. 

To explain exactly how and why 
the rod moves in the diviner’s 
hands would involve a complicated 
discussion of physics and psycho- 
physics and of the kind of rod used 
and the way it is gripped. Here we 
will confine our discussion to the 
standard, palms-up grip—by far the 
most common mode of witching. 

If you grip the forked twig— 
palms upward, one fork in each 
hand, the forks pointing forward at 
an angle of 45 degrees, hands com- 
pressed toward each other—you can 
cause the rod to move by any of 
four very slight changes of grip. 

First, because the rod is so taut, 
an imperceptible easing of your grip 
will cause the rod to rotate in your 
hands. 

Second, a slight rotation of your 
wrists toward each other will cause 
the rod to dip; rotating them out- 
ward will cause the rod to move up- 
ward. Depending upon how much 
the rod is compressed by the initial 
grip, a very slight rotation of the 
wrists can impart a considerable 
“kick” to the rod. 

The third and fourth ways to 
produce movement consist of pull- 
ing your hands slightly apart or 
pushing them slightly together. 
Either movement creates greater 
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tension in the rod than in the force 
of the grip. By so upsetting the 
balance, the rod, acting like a coiled 
spring, may straighten out with 
such force that the bark literally 
comes off in your hands. 

So far as we can tell, not one of 
the diviners with whom we are ac- 
quainted consciously makes the rod 
move. From his point of view, the 
rod moves of its own accord. In- 
deed, so convincing is his expe- 
rience, the diviner will swear the 
rod was moved by some outside 
force, and may insist that he was 
actually trying to keep it from 
moving. 

The seemingly automatic, self- 
propelled motion of the rod is one 
of the many mysteries surrounding 
the ritual. Is there something spe- 
cial about witching that makes it a 
better-than-chance method for find- 
ing water? 


Evidence is questionable 


As you might guess, the evidence 
is sparse, of varied quality and high- 
ly controversial. Most of it, espe- 
cially that favorable to the case for 
divining, is drawn from anecdotes 
and case histories. Some, however, 
is derived from field tests which 
have been deliberately arranged to 
evaluate the diviners’ claims. 

The only evidence that can prop- 
erly be called scientific has been 
obtained from a handful of labor- 
atory and field experiments which 
did provide an objective base-line. 
An excellent example is an experi- 
ment performed in Maine under the 
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Experiments match divining abilities of “witches” 
against those of geologists and engineers. 


auspices of the American Society for 
Psychical Research. It is especially 
relevant since it was conducted by 
persons who were sympathetic or 
at least open-minded about the pos- 
sibility that the claims of the divin- 
ers might be valid. 

Twenty-seven diviners (22 men, 4 
women and 1 adolescent girl) were 
tested separately on a field chosen 
to be free of surface clues to water. 
Each used his own mode of witch- 
ing to select the “best” spot for 
drilling a well, and was asked to 
estimate the depth at which water 
would be found, as well as the 
amount. Each was subjected to a 
second test, this time blindfolded 
to eliminate any visual clues. 

As a control, the experimenters 
systematically selected 16 sites 
which covered the area in a repre- 
sentative manner. A geologist and 
an engineer were asked to estimate 
the depth and amount of water to 
be found at each of these sites. After 
the diviners had picked the “best” 
locations, test wells were sunk at 
each, and at the 16 assessed by the 
experts, and the depth and amount 
of water were measured. The ex- 
perts did a good job of estimating 
the depth at the 16 specific points, 
but did poorly at estimating the 
amount. The diviners, on the other 
hand, failed completely to estimate 
either the depth or the amount of 
water at the locations they had se- 
lected. 
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The experimenters reported that 
“Not one of our diviners could for 
a moment be mistaken for an ‘ex- 
pert’ . . . we saw nothing to chal- 
lenge the prevailing view that we 
are dealing with unconscious muscu- 
lar activity, or what Frederic Myers 
called ‘motor automatism.’ ” 

There is no need to cite the re- 
sults of other investigations; indeed, 
we know of no acceptable labora- 
tory experiment that supports the 
claims of believers. Both believers 
and skeptics agree that the most fa- 
vorable evidence for diviners’ claims 
is to be found in anecdotes and ret- 
rospective accounts, and that as we 
move closer and closer to the con- 
trolled experiment and the labora- 
tory, there is less and less evidence 
that diviners possess any power to 
detect water. 

But this is as far as the agree- 
ment goes. The skeptic, of course, 
interprets this as evidence against 
the validity of witching; it cannot 
be justified on the basis of scientific 
standards. The believer, on the 
other hand, attributes the failure to 
the inadequacies of the scientific ap- 
proach. He claims that the witch 
produces “when it counts’—in his 
home environment, unhampered by 
the artificialities of scientific con- 
trol and unhindered by skepticism. 

These counterarguments are a 
“rationale for belief” that tends to 
avoid the problem of scientific con- 
firmation. The following are repre- 


43 

















sentative of the arguments we 
encountered. 

The “test of time’ argument. 
Solco Tromp, who attempted to 
justify water witching in terms of 
physical theory, wrote: ‘Nonethe- 
less, undeterred by public ridicule, 
persistent generations of dowsers 
have upheld their belief for at least 
7,000 years, almost as long as civili- 
zation itself has existed. This should 
suggest even to the most critical sci- 
entist that there may be some possi- 
bility of truth in the stories of di- 
viners.” Even if we overlook the 
fact that Tromp has added 6,500 
years to the known history of di- 
vining, longevity seems to be a poor 
substitute for scientific confirma- 
tion. This argument would call upon 
us to acknowledge the validity of 
such ancient practices as astrology, 
palmistry and other forms of divina- 
tion which still survive. 


"Core of truth” 


The “core of truth” argument. 
Almost as frequently offered, and 
usually coupled with the first, is the 
proposition that even if individual 
cases for witching cannot be scien- 
tifically confirmed, taken together 
they must contain “‘a core of truth.” 
This recalls an old Chinese saying, 
“Tf a thousand people say a foolish 
thing, it is still a foolish thing.” 

The ‘‘testimonial’’ argument. 
When we refuse to accept the first 
two arguments, the defense can be 
relied upon to offer the testimonials 
of famous men. However, for every 
prestigious figure who has endorsed 
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it, there are a sizeable number of 


equally prestigious persons who 
have denounced witching. 

The “It would be a good thing 
for mankind” argument. “O.K.! So 
maybe the evidence at the moment 
is not scientific, but by opposing 
water witching you may be imped- 
ing the development of something 
that might help mankind” is a typi- 
cal introduction to this argument. 

In reply the scientist can only 
reiterate that he does not decide 
truth and falsity on the basis of de- 
sirability. Almost every major sci- 
entific boner—and there have been 
many—can be traced to a zealous 
desire to see the world as we think 
it should be rather than as it actu- 
ally is. 

The “artificiality of the scientific 
conditions” argument. Many of the 
arguments amount to a plea for spe- 
cial dispensation from the require- 
ment that judgment be based on 
ordinary scientific standards. One 
version asserts that the diviner can- 
not perform well under scientific 
scrutiny because the controlled lab- 
oratory-like conditions are artificial. 
Another version argues that the 
witching “powers” are so sensitive 
and delicate that they are adversely 
affected by the skeptical atmosphere 
characteristic of experimental in- 
quiry. One claimed that “It is 
often the subconscious wish of many 
research workers to obtain a nega- 
tive result.”” But the essence of sci- 
entific inquiry is doubt and ques- 
tioning. The scientist cannot give 
his seal of approval to a phenome- 
non that is said to exist only when 
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Water witching rod says “‘Dig here,” while the 
geologist will only say “There’s a possibility.” 


and if he is not looking! 

When we conclude that water 
witching is a form of magic, we are 
tempted to conclude, also, that its 
use is a form of irrational behavior. 
This temptation should be resisted, 
for ritualistic and magical behavior 
is not necessarily irrational. In- 
deed, it can be argued that under 
some circumstances the resort to the 
diviner can be defended as a ra- 
tional choice among available al- 
ternatives. 

When the farmer needs to find 
water as quickly as possible, he is 
likely to look for the most immedi- 
ately accessible solution to his prob- 
lem, even if it is of questionable 
validity, rather than search for a 
more valid solution that involves 
long delay and great effort. 

Moreover, the valid, rational solu- 
tions offered by science—in the per- 
son of the geologist—are vague and 
nonspecific as compared with the 
clarity and authority emanating 
from the diviner. The geologist can 
only supply generalized information 
about the possibility of striking wa- 
ter; he qualifies his judgment; he 
cannot guarantee success; and he 
leaves to the farmer the task of pin- 
pointing the actual spot at which 
to drill. But the rod’s message is 
decisive and unambiguous. It says, 
“Dig here.” And the diviner goes 
about his task with the certitude of 
blind faith. 

It must be kept in mind, as well, 


Science Digest—January, 1968 


that witching is most prevalent in 
areas where water is most difficult 
to find, where expert advice is un- 
available, or where, because of un- 
usual geological factors, the advice 
is inadequate. The farmer turns to 
the diviner because whether or not 
witching is invalid, the witch’s judg- 
ment cannot be worse than his own. 
It is, under the circumstances, as 
rational a decision as any, for he 
has nothing to lose. 


For safety’s sake 


Rarely, if ever, is the choice be- 
tween witching or science. Often the 
choice must be made between witch- 
ing or no help at all. Most fre- 
quently, though, the choice is to 
use the best expert advice plus 
witching. Like magical ritual in 
primitive societies, witching is prac- 
ticed mainly in circumstances where 
current scientific and rational pro- 
cedures are of no avail. 

From the point of. view of the 
individual who has to make a choice, 
there can be no rational rule for 
selecting among alternatives if there 
is no empirically or scientifically 
valid information upon which to 
base a decision. Magic is not always 
a substitute for or an alternative to 
science; as Malinowski said, it may 
be “the outgrowth of a clear rec- 
ognition that science has its limits 
and that a human mind and human 
skill are at times impotent.” 
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SCIENCE DIGEST SPECIAL 


Our moving continents 


by Bruce H. Frisch 


F Columbus set out to discover 

America today, he would have 
to sail about 15 yards farther than 
he did in 1492. But if he had 
started his voyage earlier than he 
did, say 150 million years ago, 
Columbus could have gone from 
Spain to Newfoundland in hip 
boots. 

Both are explained by the widen- 
ing of the Atlantic Ocean between 
Europe and America. The two con- 
tinents are riding conveyor belts 
going in opposite directions. Al- 
though no one has yet succeeded 
in stretching a tape measure from 
shore to shore and watching the 
separation increase, a flood of re- 
cent discoveries about our planet 
has convinced many scientists that 
all the continents are drifting across 
the face of the globe. 

Hoping to confirm the theory fur- 
ther, scientists aboard the U. S. 
Coast and Geodetic Survey ship, 
Oceanographer, probed the coast of 
Australia last August. The evidence 
they gathered may show that Cape 
Naturaliste, at the southwest tip of 
Australia, was once joined to Ant- 
arctica. 

1 fh 
Icelandic and foreign scientists crowd the 
deck of their vessel for a view of the dis- 
tant smoking volcanic vent and the two- 
year-old Surtsey, one of the new islands 


thought to manifest forces that have 
slowly pushed Europe and America apart. 
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The swing to the theory has been 
so fast in the last five years that 
the National Science Foundation 
will put up $5.4 million for a make- 
it-or-break-it test next year. The 
nation’s four largest oceanographic 
institutes will. cooperate in boring 
70 holes up to 2,000 feet into ocean 
sediments and underlying crust. 
The question is, will the ocean his- 
tory revealed jibe with that pre- 
dicted by continental drift? 

As pictured at present, all land 
mass was once packed into one or 
two supercontinents. During the 
age of reptiles, the supercontinents 
were broken apart, and pieces were 
carried as far as 4,350 miles to their 
present positions. 

The neat way the pieces of this 
puzzle fit together started specula- 
tion centuries ago. It led German 
meteorologist Alfred Wegener to 
gather other evidence into the first 
comprehensive theory of continental 
drift in 1912. A modern assembly 
of some of the parts has been made 
by instructing a computer to calcu- 
late mathematically and draw “best 
fit” of the land around the North 
Atlantic at the edges of the con- 
tinental shelf. 

It wasn’t enough that the con- 
tinents match at their edges, Weg- 
ener reasoned. Imagine if he had 
cut the outlines of the continents 
from a newspaper page. When put 
together again, the print would line 
up across the cuts. He found his 
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Large computer-drawn map shows how continents may have been joined 100 
to 200 million years ago, before continental drift began to shift the land. 
Inset shows areas of recent volcanic activity in Iceland and magnetic field 
around mid-Atlantic ridge, and two new islands nearby, Jolnir and Surtsey. 


“lines of type” in mountain chains. 
Across the South Atlantic, for in- 
stance, the Sierras of Buenos Aires 
matched the Cape Mountains of 
South Africa in age, structure, kind 
of rock and direction of-trend. The 
same was true of the Canadian Ap- 
palachians in Nova Scotia and New- 
foundland and the Caledonian Sys- 
tem of Scotland and Norway. Yet 
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there are no correlations between 
mountains formed after the age of 
chalk-forming sea animals. 

A new match was recently added 
to the many others by scientists 
from M.1.T., Cambridge Univer- 
sity and the University of Sao 
Paulo, Brazil. Starting at Accra, 
Ghana, on the underside of the 
bulge of West Africa, a line run- 
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ning northeast separates two-bil- 
lion-year-old rock on the north side 
from half-billion-year-old rock to 
the south. The group marked the 
line on the computer-drawn map of 
abutting continents and continued 
it across Brazil. Sure enough, old 
rock was above the line, and young- 
er rock was below; and they were 
of the same ages as those in Africa. 

Another kind of line marks the 
northern edge of a glaciation that 
happened 300 million years ago. It 
runs through southeast South Amer- 
ica, across Africa to the equator, 
over India about 2,000 miles north 
of the equator and chops off the 
southern third or so of Australia. 
There isn’t enough water in the 
world to cover all this area with an 
ice sheet, a Scottish geophysicist 
has figured out. Yet when Wegener 
packed all these places together at 
the south pole, they made a neat, 
compact area, easily covered with 
an ice cap and with all the northern 
glacial boundaries end to end. 

At the same time this ice cap 
covered India, coral reefs flourished 
in Spitsbergen, an island now at 
the edge of the Arctic ice pack. 
Later, Antarctica was covered with 
forests that were turned into seams 
of coal sighted by explorers in the 
early 1900s. 

Attempts were made to explain 
these paradoxical climates by mov- 
ing the geographical poles around, 
but Wegener did it with fewer con- 
tradictions by grouping his wander- 
ing continents near the south pole, 
then dispersing them northward. 
In North America, the Canadian 
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paleobotanist, N. W. Radforth of 
McMaster University, points out 
that plants evolved complex leaves 
which could rapidly gather energy 
and turn it into plant matter, seeds 
which could preserve the species 
over a winter, and the ability to die 
above the ground in the fall while 
the roots remained alive under- 
ground and grew new stalks again 
with the advent of proper weather 
conditions. All fit in with move- 
ment from south to north. 

Even garden snails were rung in 
by Wegener to support his case. 
One kind lives in western Europe 
and eastern North America and 
nowhere else. Just as suggestive 
was the lemur, a fox-like monkey 
which seems to have leaped the 
Indian Ocean from India and Cey- 


lon to Madagascar. To explain 
such facts, paleontologists, who 
study animal fossils, had been 


imagining continent-size land 
bridges which conveniently disap- 
peared below the waves at the ap- 
propriate times. Even Wegener’s 
explanation was more _ believable 
than that. 

But when skeptics wanted to 
know what force was strong enough 
to shove around whole continents, 
Wegener’s ingenuity failed. All the 
forces he or his supporters could of- 
fer were too weak or unsubstan- 
tiated. The basic problem for both 
sides was a lack of knowledge about 
the earth. They chewed over the 
few facts available through the ’20s, 
but during the ’30s and 740s, the 
argument died, and the theory 
faded from memory. 
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Things popped after WW II. 

Paleomagnetists learned how to 
examine the magnetic field the 
earth had millions of years ago, 
and discovered that a man living 
long enough could have stood on 
some of the continents and watched 
his compass needle make several 
complete spins. They had previous- 
ly made a few excursions into the 
earth’s magnetic history by study- 
ing lavas which become magnetized 
in the direction of the earth’s mag- 
netic field as they cool. But lava 
flows to the surface fitfully and only 
in certain places. Sedimentary rock 
is forming in many places all the 
time. Unhappily, while the magnet- 
ization of lava is strong, that of 
sedimentary rocks is one hundred 
times weaker. 


Rocks tell story 


In the early ’50s, the geophysicist 
P. M. S. Blackett completed years 
of work on the ultrasensitive instru- 
ment needed. He had made it to 
prove a theory of his correct. In- 
stead, his marvelous creation 
proved him wrong. But he and his 
colleagues at London University 
went on to score a triumph with the 
device by measuring the magnetiza- 
tion of red English sandstones. 

According to these rocks, com- 
passes in England 200 million years 
ago pointed 30 degrees farther west 
and dipped 35 degrees less. At the 
equator, a compass needle has no 
dip; it is horizontal. Over the 
north pole it points straight down. 
The group concluded that England 
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must have since rotated 30 degrees 
clockwise and drifted 35 degrees 
of latitude, or 2,420 miles north. 
This thunderclap fell on deaf ears. 
It was a triumph only in retrospect. 

Undismayed, the men from Lon- 
don University journeyed to India 
and shortly showed it may have 
drifted 4,350 miles northward to its 
present position. 

No, a group from England’s New- 
castle University countered, the 
magnetic poles had wandered, and 
the continents had stood still. Their 
north pole set out 600 million years 
ago from Baja California, sailed off 
to the South Pacific, veered north- 
ward over the top of Japan, passed 
through Siberia and finally headed 
across the Arctic Ocean to its mod- 
ern location west of Greenland. 

Proceeding to new work, the 
Newcastle paleomagnetists came to 
the United States and measured 
Texas shales, Arizona sandstones 
and other rocks. When they were 
finished, they compared the trail of 
the wandering pole derived from 
American rocks with their original 
one for Europe. The two had the 
same shape, but did not fall on top 
of each other as they should have. 
Instead, they ran parallel, separated 
by 30 degrees of longitude, until 
they began converging around the 
age of reptiles, 45 million years ago. 
Their own data had tripped them 
up. They swiftly about-faced, ex- 
plaining how Europe and North 
America must have been side by 
side until 45 million years ago when 
they started drifting apart by 30 
degrees. 
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Discovery of mountain ridges down ocean centers 
supported theory behind continental drift. 


Meanwhile, oceanographers had 
been pulling buckets full of sur- 
prises from beneath the waves. Our 
knowledge of the ocean bottom had 
been so sketchy that a 40,000-mile- 
long range of mountains up to 
12,000 feet high had run unde- 
tected down the center of every 
ocean. Splitting the center of the 
ridge was a rift valley about nine 
miles wide and sometimes over a 
mile deep. 

Discovery of the ridge put the 
finishing touches on a theory of the 
earth’s formation that could supply 
the long-missing force behind con- 
tinental drift. 

In the beginning, according to 
this theory, swarms of stony mete- 
orites drew together—literally fell 
together—into a cold globe. Grad- 
ually the trapped heat of radioac- 
tivity warmed the young earth. 
When heavy iron reached its melt- 
ing point, it sank to the center. 
When light crustal rock passed its 
melting point, it rose to the surface. 
In between remained the heavier 
mantle rock. The only way heat 
can leave the earth is through the 
surface. It can’t get there if it is 
generated deep within the earth 
because of the hundreds of miles 
of insulating rock overhead. The 
greater the depth, the more heat is 
bottled up, and the higher the 
temperature rises. 

Like all materials, rock expands 
as it is heated. When expanded, it 
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is less dense than the cooler rock 
above, so it begins to rise like a 
beach ball underwater in what is 
called a convection current. To see 
a convection current, watch oatmeal 
cooking or a thunderhead grow. 

The number of currents in the 
mantle depends on the size of the 
core, according to a mathematical 
investigation by the Indian astro- 
physicist S. Chandrasekhar, At first, 
when the core was small, one cur- 
rent rose to the surface and spread 
radially across the face of the earth, 
losing heat as it went. At the op- 
posite side of the earth from which 
it had risen, the now cooler and 
denser rock sank. All light crustal 
material was thus swept into a sin- 
gle giant continent where the cur- 
rent converged. 

Later after the core had reached 
a certain larger size Chandra- 
sekhar’s calculations show, circula- 
tion in the thinner mantle broke up 
into three currents. These currents 
converged at two locations. As a 
result, the single giant continent 
was broken into pieces, then gath- 
ered into two heaps, the two con- 
tinents from which Wegener started. 

The unfolding of Wegener’s tale 
of drift began with the changeover 
from three to four currents. The 
new pattern tore apart the two 
supercontinents and _ redistributed 
them to the new meeting places of 
downturning currents. 

Several scientists immediately saw 
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that the ridge might be where the 
convection currents rose. Hot ris- 
ing currents would account for the 
constant rumbling of earthquakes 
directly under the rift, and would 
also feed the volcanoes in Iceland, 
Surtsey Island, Tristan da Cunha 
and elsewhere that were located di- 
rectly over the ridge. Temperature 
readings over the crest of the ridge 
showed that the heat flowing to the 
surface there was about eight times 
higher than on the continents. Heat 
flow through the ocean floor well 
away from the ridge was about the 
same as on the continents. This, 
too, seemed to confirm the theory. 
Two-thirds of the heat reaching the 
surface on the continents. comes 
from the radioactivity in the crust. 
Since the crust is more than nine 
miles thick on the continents and 
just over three miles thick under 
the oceans, scientists expected heat 
flow under the oceans to be much 
less. It looked as if hot mantle cur- 
rents were supplying the difference. 


Conveyor belt underwater 


The mountains of the ridge ap- 
peared to be material carried along 
by the current and piled up where 
the current diverged. Many ocean- 
ographers believe that the moun- 
tains are being constantly renewed 
from below as the material in them 
flows out across the ocean floor on 
either side, eventually descending 
into one of the five-mile-deep ocean 
trenches. 

Thus there is a sort of conveyor 
belt running from the ridges to the 
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trenches on which the continents 
are carried. When a continent 
reaches a trench, it can usually go 
no farther, and crumples its front 


end into mountains. Adding to 
the mountain heights is crustal ma- 
terial left behind by the belt as it 
starts its downward plunge. The 
Andes are an example. The Him- 
alayas may have been thrown up by 
the collision of India with Asia. 
Our own western mountain belt may 
be unusually wide, suggests Prince- 
ton University geologist F. J. Vine, 
because North America has ridden 
right over the Pacific Ridge. 

A proof of the conveyor belt is 
the oceanic islands, says J. Tuzo 
Wilson of the University of Toronto 
and author of one of the most mod- 
ern versions of continental drift. 
Many of these islands began as 
volcanoes that thrust themselves 
above the waves over the mid-ocean 
ridge, just as Surtsey is doing today 
south of Iceland. The conveyor 
belt then carries them away. Is- 
lands near the ridge should be 
younger, and those far from the 
ridge, older. And this appears to 
be true. Tristan da Cunha and As- 
cension Island, almost on, top of 
the ridge, are one million years old. 
Bermuda, about two-thirds of the 
way from the ridge to the Georgia 
coast, is 36 million years old. 

After a volcanic island formed 
over the ridge has been carried 
away by the conveyor belt, a new 
one sometimes forms in its place. 
Several cycles like this stretch a 
string of islands, such as the Ha- 
waiian group, across the ocean at 


Science Digest—January, 1968 





Dating volcanic rocks, geologists discovered magnetic 
reversals, adding up to moving continents. 


right angles to the ridge. Where 
the process has been unfailing, the 
parting continents have left sym- 
metrical trails leading all the way 
back to the ridge. Between South 
America and Africa, the Rio Grande 
and Walvis ridges, made up of a 
series of drowned volcanoes, meet 
at Tristan da Cunha on the Mid- 
Atlantic Ridge. 

“The conveyor belt can also be 
thought of as a tape recorder,” says 
Vine. The recorded message is the 
reversals in the earth’s magnetic 
field. The same magnetized rocks 
that traced the paths of the wan- 
dering continents also showed that 
periodically the north and south 
magnetic poles switch positions. 
From 1961 to 1964, Allen Cox, 
Brent Dalrymple and Richard Doell 
of the U. S. Geological Survey, 
worked out the schedule of re- 
versals over the last 3.5 million 
years. Using only young volcanic 
rocks, which can be dated precisely, 
they discovered nine turnabouts. 
The present direction has held for 
700,000 years, but the field has 
been reversed just as much as it 
has been “normal.’? Cox and his 
associates estimate that a reversal 
takes 5,000 years, the wink of an 
eye on the geologic scale. 

Vine saw a connection between 
these reversals and stripes of strong- 
er and weaker magnetism which had 
been found to parallel the mid- 
ocean ridges. When the hot rock 
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carried up to the ridge cools, he 
said, it must become magnetized in 
the direction of the earth’s field at 
that time. A survey ship would 
then get a strong magnetic reading 
over rock magnetized in the same 
direction as today’s field, and a 
weak reading over rock magnetized 
oppositely. By applying the dates 
of reversals calculated by Cox, 
Vine showed that the conveyor belt 
had indeed been moving and found 
out how fast. In the East Pacific, 
the speed is 134 inches per year; 
south of Iceland, about 0.4 inch 
per year; and in the South At- 
lantic, 0.6 inch per year. These 
figures back up the idea that the 
sides of the Atlantic are opening as 
if hinged at a point just north of 
Siberia. 

Not all scientists, particularly 
some of the oceanographers at La- 
mont Geological Observatory who 
discovered the mid-ocean ridge, ac- 
cept continental drift and the con- 
veyor belt. Can we ever measure 
the speed of drift directly and settle 
any doubts once and for all? Yes, 
with the aid of satellites, says R. W. 
Tanner of the Dominion Observa- 
tory, Ottawa, but it will be decades 
before we can do it. 

Many scientists do not need to 
wait; they are already sure. The 
question is no longer, “Have or 
have not the continents drifted?” 
says Blackett, but, “How much 
have they drifted and when?” 
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“What do they want?” This has 
been the puzzled response of many 
when confronted with the cry “Black 
Power.”’ Politicians, psychologists 
and sociologists have all speculated 
on the demands and needs that lie 
behind the Black Power philosophy. 
Because of the importance of under- 
standing the underlying psychology 
of this new element in American life, 
we present excerpts—stressing the 
psychological points he made—from 
an interview with Dr. Nathan 
Wright Jr., one of the most articu- 
late spokesmen for the Black Power 
cause and organizer of the Black 
Power conference held in Newark, 
N. J., the summer of 1967 —Ed. 
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Why black power? 

Because it speaks to the two most 
pervasive problems in our society— 
identity and empowerment for ful- 
fillment. 

It is abundantly clear that black 
people have a negative sense of 
identity. The very term we use for 
black people in the census is “non- 
white.” Our so-called riots are a 
form of self-destruction, a manifes- 
tation of self-hate. 

And this whole problem of self- 
identity is a pervasive problem in 
American life. If you look at the 
people who fill our jails, our mental 
institutions, the people who go to 
our divorce courts, these are people 
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This past summer, Newark, N.J., was the scene of a Black Power conference. Among 
those attending were the head of US, a West Coast group; national chairman of Student 
Nonviolating Coordinating Committee; a representative of the Southern Christian Leader- 


ship Conference. 


who have problems of identity. 

What we have to do is empower 
people—significantly black people— 
to realize whatever native potential 
they have so they can offer it and 
exercise it. To the black man this 
means social change, a massive ur- 
gent change. 

The need now—to close the gap 
between where we are and America 
is as a whole—is for us to have a 
black purpose, to have black power. 
It is the most creative social concept 
in our present century. We will add 
to American society, not take from 
it. 


Were you ever an integration- 
ist? 
Oh yes. This is one of the rea- 
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Dr. Nathan Wright Jr., standing in suit and glasses, was organizer. 


sons why I can understand why 
people won’t change. There appears 
to be a reasonableness about inte- 
gration. But I’ve undergone the 
embarrassment as well as the pain 
of having to work out a new syn- 
thesis in my own mind. 

There is no rising ethnic group 
in this nation that has ever asked 
for integration. They have asked 
for something that was integration 
plus—they have asked for desegre- 
gation, which means a clearing of 
the slate. And black people have 
asked for integration only when 
white people—people who repre- 
sented power—took over the civil 





Reprinted with permission from the Chris- 
tion Science Monitor © 1967 The Christian 
Science Monitor. 
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rights movement and foisted ficti- 
tious goals on the black community. 

The whole business of asking for 
integration is an insult on its face. 
For one, it says that a black man 
has no worth except in the pres- 
ence of white people. This is fool- 
hardy. If no white man ever saw a 
black man, the white man wouldn’t 
be diminished. And if no black man 
ever saw a white man in his life he 
wouldn’t be diminished except in a 
cosmic sense, and neither you nor 
I know much about the cosmos. 


Is there a difference between 
black and white men? 

I think our historical and cultural 
experience has been different. These 
doctrinaire integrationists who try 
to say all people are alike are wrong. 
Yes, there is a common humanity, 
but we take to the common hu- 
manity our own unique experience, 
our unique integrity. Black people 
have not been facilitated in adding 
their unique insights and rich gifts 
to society. 


Isn’t the concept of black power 
unrealistic because there are 
many opinions as to what it 
ought to be? 

No. We're not interested in con- 
sensus. Black people, when they 
come together, have decided to re- 
ject any white definition of what 
they are doing. Consensus means 
you gather right down the middle. 
But our purpose is to reach out in 
the widest possible embrace. We’re 
interested in inclusiveness, in op- 
erational harmony. 


60 


What can the concept of black 
power do right now to avert 
further rioting? 

It is only when people have a 
sense of power to control their own 
destiny that the conditions which 
lead to riots can be eliminated. My 
feeling is that the work of the 
Black Power Conference is going to 
be too slow to prevent any rioting 
this year or next year or the year 
after that. 

The only thing that I feel could 
be done would be the precipitous 
facilitation of black power by people 
in our middle and upper classes of 
the white community. But these 
people do not have the predisposi- 
tion to do it. In fact they would 
much rather get ready to mediate 
riots than they would to alter power 
relationships which would prevent 
riots. 

We recognize that the problem of 
segregation in America is not an in- 
dividual problem; it is corporate 
discrimination by white society as a 
whole; it is a cultural value system 
that all of us are inextricably a part 
of. Black people must address it in 
a corporate way. The root of our 
problem in the United States is not 
the prejudices of the white commu- 
nity against the black community; 
it is the faulty power dynamics exer- 
cised by black people. 

Black people have skewed power 
relations today. The immediate 
cause of our so-called riots is white 
oppression. The basic cause is 
pathology in the experience of black 
people. And to prevent mounting 
unrest, black power is the thing that 
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is needed. The only way it can be 
facilitated is by the help of those 
who are least inclined to facilitate 
the empowerment of anyone—the 
white middle class. 


How do you propose to “incline” 
them? 

I address myself to this problem 
nearly every hour of the day because 
I feel the only alternative is disas- 
ter. One of the things I try to do is 
to give people a lively sense of the 
threat that is there so that they will 
be awakened out of their lethargy. 
I feel a lively sense of reality is our 
best hope. White America is in for 
a tremendously rude awakening, and 
I would like the awakening to be 
far more sober, reflective and help- 
ful than riots. 


How will black power be 
applied? 

On those discrete points where 
all of us see a need, our immediate 
corporate resources are zeroed in on 
that need. And we don’t need any 
relationship beyond where we see 
specific needs for specific times and 
specific circumstances. What we do 
is to form a framework that will 
bring our resources to discrete con- 
cerns. 


And a discrete concern would 
be—? 

Maybe in politics, maybe in eco- 
nomics, maybe in terms of bringing 
pressure to bear on specific circum- 
stances. Our plan now is to develop 
the mechanism that allows this to 
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be done. We do know, pragmatic- 
ally, that such action does work. 


Earlier you mentioned “deseg- 
regation” as a “clearing of the 
slate.’ Would you elaborate 
specifically on that? 

Take the area of education. Black 
children do not need the presence 
of white children to learn. 

When educators make surveys 
that black children learn better in 
the presence of white children, they 
are really talking about power, not 
the presence of white children. In 
other words they happen to be with 
children who have a sense of power, 
who have a sense of who and what 
they are and where they are going. 

If black children had identity—a 
sense of control over their own des- 
tiny—you wouldn’t negate them in 
a kind of self-defeating way by bus- 
ing white children to be near them 
or to bus them to be near white 
children. 

Now we have no black principal 
here in the Newark school system. 
What we are going to have to do— 
to allow a black teacher to move 
into the principal rank—is deseg- 
regate the school promotion lists 
by working with the school admin- 
istrators to make them aware of 
this new kind of dynamics, to get 
them to operate on the principles 
of equity and restitution—which 
means make up for the past. This 
is not integration, but authentic de- 
segregation, a new social under- 
standing which our social scientists 
have not been predisposed to help 
develop. 
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Insomniac’s nightmare—sleep 


Insomnia plagues everyone at some time, and 
the more scientists study the enigma, the more 
they realize it means many different things to 
people—and few suffer as much as they think. 


by Edwin Diamond 


VERYONE has, at one time or 
E another, had trouble getting a 
good night’s sleep; but one man’s 
rest may be another’s insomnia. In- 
dividual personality and physiolog- 
ical differences clearly influence the 
matter: some people appear to be 
more rested after six hours of sleep 
than others after eight or more. 
Moreover, even within the same in- 
dividual, sleep reactions vary great- 
ly: a full eight hours may find him 
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completely refreshed one morning, 
utterly exhausted the next. 

One of the few constants upon 
which sleep scientists can depend is 
the fact that insomniacs, though 
they do not imagine their suffering, 
tend to be inept judges of the 
amount of sleep that they are (or 
are not) getting. Recently Dr. Ar- 
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thur Shapiro, an internist at the 
State University of New York’s 
Downstate Medical Center in 
Brooklyn, and one of the principal 
sleep investigators in the United 
States, asked some of his allegedly 
sleepless patients to keep pads by 
their bedsides and to jot down the 
times of their awakenings through 
the night. Most of the pads were 
empty the next morning. Shapiro 
was not surprised; his previous 
studies had indicated that patients 
often believe that they are awake 
and worrying when they are ac- 
tually in a light sleep or dreaming. 
He had also found that a series of 
mini-awakenings sometimes blends 
in the patient’s mind into the im- 
pression of a long and sleepless 
night. 

Of course, the difficulties of 
measuring insomnia provide small 
comfort for the legions of insom- 
niacs, and the fact is that there is 
usually no simple cure for their ail- 
ment. They should find cheer, how- 
ever, in a series of recent experi- 
ments and studies that have taken 
some of the mystery and subjectiv- 
ity out of sleep disturbances. 


Good night’s sleep? 


Just how much sleep should we 
get? One fact has become quite 
clear: the accepted standard for a 
good night’s sleep—eight consecu- 
tive hours—is a social convention 
rather than a physiological require- 
ment. 

Years ago researchers discovered 
that the old physiological rhythm 
of childhood, the intermittent rest- 
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activity cycle, persists into adult 
life. They detected this rhythm in 
the wavelike ups and downs of adult 
body temperature, which echo the 
infant’s periods of wakefulness and 
sleep. The variations from the nor- 
mal temperature of 98.6 degrees 
Fahrenheit are slight, on the order 
of a degree or so, but body tem- 
perature curves and performance 
curves fit hand and glove. Peak 
efficiency is achieved when the body 
temperature is also peaking, during 
the period of wakefulness. 


Sleepers conform 


Investigators concluded that the 
majority of sleepers, the conform- 
ists perhaps, have managed to ad- 
just their up-and-down inheritance 
from childhood to meet society’s 
requirements; their temperature 
peaks and troughs are in phase with 
the normal rhythm of society. They 
wake up spontaneously in the morn- 
ing, bright-eyed, eager and appar- 
ently well-rested. Their brains warm 
up fast, their body temperatures 
crest early in the day; as a result, 
they can do their best work before 
noon, and they go to bed early. At 
the other extreme are those who 
have failed to fit their physiological 
rest-activity cycle to society’s time 
pattern. They rise reluctantly— 
sour, slit-eyed and full of com- 
plaints about being tired. They 
warm up grudgingly to the day’s 
activities, belatedly reach their tem- 
perature high and their alertness 
peak in the late afternoon or early 
evening. At 11 p.m. they are still 
keyed up and may have to turn on 
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the Late Show before they can 
simmer down and get to sleep. 

Society has been slow to apply 
this understanding of alertness pat- 
terns to an efficient ordering of the 
day’s activity and the night’s rest. 
Business and industry generally 
make no adjustment in the 9-to-5 
work pattern. 


Psychological factors 


But body temperature alone can- 
not account for all the observed 
patterns of sleep disturbance that 
populate the night. Psychiatrists as- 
sume, though they have never 
proved, that individual tempera- 
ment shapes the quality and dura- 
tion of sleep. They know that sleep- 
lessness is often a precursor and 
accompaniment of mental illness. 
Physiologists assume, though they 
have never proved, that physical 
factors besides temperature influ- 
ence sleep. Yet only within the last 
year has anyone taken the time to 
determine in a systematic way the 
physical and psychological attri- 
butes of good and bad sleepers. This 
groundbreaking investigation, con- 
ducted by a young psychologist 
named Lawrence J. Monroe, was 
described recently in The Journal 
of Abnormal Psychology. 

Monroe began his study as a 
graduate student working in the 
University of Chicago sleep labor- 
atories. He advertised for volunteers 
in the Chicago newspapers and 
eventually recruited 32 men_be- 
tween the ages of 20 and 42. He 
sought, in his own words, ‘mild in- 
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somniacs”—those who may take an 
hour to fall asleep and get in about 
five or six hours of sleep a night. 
Sixteen of these self-described mild 
insomniacs were matched as closely 
as possible by age, education and 


occupation with 16 others who 
claimed they were “good sleepers” 
—they usually fell asleep in 10 to 
15 minutes and seldom awakened 
at night. 

Monroe studied each sleeper for 
three nights. He found that those 
who said they were insomniacs were 
so indeed—though they claimed it 
had taken them, on the average, al- 
most an hour to fall asleep on the 
three nights, whereas the actual time 
was more like 15 minutes. The poor 
sleepers awakened almost twice as 
often during the night as the good 
sleepers and shifted about on their 
beds much more frequently. Of the 
seven hours’ maximum sleep time 
available under the experimental 
conditions, the good sleepers aver- 
aged 6 hours and 30 minutes of 
sleep, the insomniacs 5 hours and 
45 minutes. 


Some “won't let go” 


The physical reactions of the two 
types of sleepers were quite distinct. 
The poor sleeper, Monroe found, 
stays closer to the wakeful state, 
as if he doesn’t want to let go. 

Monroe also found that the poor 
sleepers differed from their more 
fortunate fellows in two significant 
ways—the amount of their dream 
time and the depth of their sleep. 

The average person spends 
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Studies show psychological split between good and 
poor sleepers and division of time spent in sleep phases. 


about 20 percent of his slumber in 
dreams. In Monroe’s experiment, 
the 16 good sleepers spent an aver- 
age of 24 percent of their sleep in 
Stage I dream time; the figure for 
the insomniacs was 16.9 percent. 
And the difference was made even 
more striking by the fact that those 
insomniacs who had once had some 
form of psychiatric therapy actually 
garnered almost as much dream 
time (23 percent) as the good 
sleepers; the insomniacs who had 
never had any counseling had as 
little as 13 percent dream time. 


Stages of sleep 


A similar division between good 
and poor sleepers showed up in 
Monroe’s analysis of their deep 
Stage IV sleep, presumably the 
most refreshing stage. The insom- 
niacs “consumed” this part of their 
sleeping hours in the first half of 
the night and spent the second half 
tracing irregular sleep cycles. The 
good sleepers used up to 72 percent 
of Stage IV in the first half of the 
night and distributed the rest over 
the second half, preserving the 
smooth crest-and-trough, _ roller- 
coaster pattern. Once again, the in- 
somniacs appeared unable to realize 
the most out of their sleep. 

These indications of a psycho- 
logical split between the two groups 
of volunteers were supported by the 
results of the two personality tests 
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Monroe gave them. 

A portrait of the poor sleeper 
emerges quite clearly from Mon- 
roe’s study. His insomnia is real, 
not imaginary. Plainly, something 
is on his mind; he is psychologic- 
ally anxious. He goes to bed in a 
state of heightened physiological 
activity, falls asleep with difficulty, 
gets an inadequate amount of 
dream time and distributes his 
deep sleep time in an erratic fash- 
ion. Small wonder that, when he 
awakens, he doesn’t feel rested; 
small wonder that five of the 16 
men in Monroe’s poor-sleeper group 
said they derived little or no enjoy- 
ment from sleeping. 

The recent discoveries of sleep 
scientists such as Monroe raise 
some intriguing questions about the 
future of sleep. If Stage IV deep 
sleep and Stage I dream sleep are 
somehow most important for physi- 
cal and mental health, might it not 
be possible to achieve a supersleep 
limited to these stages? “We have 
courses that teach people to read 
faster,” muses Brooklyn’s Dr. Ar- 
thur Shapiro. “Perhaps we can also 
teach people how to sleep faster.” 

There are possibilities short of 
relearning how to sleep. Some in- 
vestigators have speculated that the 
sleeper might be given some kind of 
drug regimen or electric current to 
bring about the right pattern of 
rest, but neither technique has thus 
far proved itself. 
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The Soviet Union boasts an elec- 
tric machine that reputedly cures 
everything from insomnia and al- 
coholism to high blood pressure, 
skin disease and stuttering. The 


Soviet machine is commercially 
marketed in Russia and Europe un- 
der the name Electrosohn (Russian 
for “electric sleep”). The National 
Patent Development Corporation of 
New York, which holds the U.S. 
rights to Electrosohn, also has the 
patent for a smaller transistorized 
sleep inducer developed by Profes- 
sor Omar Wing of Columbia Uni- 
versity. 


Soviet’s electric sleep 


Jack Snyder, a biomedical engi- 
neer with the Hoffmann-La Roche 
drug company, recently visited the 
Soviet Union in order to learn more 
about electric sleep therapy and to 
check out the extravagant claims 
made for it. He was told that there 
are more than 300 “sleep stations” 
in the Soviet Union, that some 
500,000 patients have already been 
treated and that the technique is 
growing in popularity among some 
of the U.S.S.R.’s most reputable 
physicians. Snyder discovered, how- 
ever, that the same percentage of 
subjects slept whether or not the 
current was on—a demonstration of 
the well-known placebo effect in 
which the mere presence of a white- 
coated figure busying himself about 
the patient often accomplishes re- 
covery. Snyder does feel, though, 
that electric current applied to the 
central nervous system may have 
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value other than as a sleep inducer, 
and he would like to see serious 
U.S. investigation of the technique. 

Pending the millennial night of 
supersleep, what can be done to 
ease the lot of the poor sleeper? The 
first bit of advice might be: don’t 
worry if you lose sleep occasionally. 
It is established that when healthy 
people stay awake through a single 
night—for work or for kicks—and 
enter the new day straight from the 
old, there are hardly any measur- 
able physical effects. 

A second admonition to insom- 
niacs might be: see a doctor if sleep 
problems persist. A young suburban 
matron recently complained to her 
family doctor that she hadn’t slept 
more than four hours a night for 
the previous three months. She was 
referred to a psychiatrist who diag- 
nosed her problem as a classic case 
of an anxiety neurosis. What she 
feared at bedtime were her night 
thoughts and the encounter with her 
inmost emotions. “Sleep,” the psy- 
chiatrist explained to her, “‘is a free- 
floating condition in which the 
sleeper has lost strict contro] over 
his thoughts. In severe anxiety, the 
sleeper cannot surrender to sleep for 
fear of what nightmare feelings he 
might encounter.” Two months of 
psychotherapy helped her to sort 
out the tangle of her emotions; 
gradually she was able once more to 
discharge the pentup pressures of 
her psyche in dreaming sleep. 

Of the sleep aids, barbiturates 
are the strongest and fastest-acting; 
they are intended to be sold only on 
prescription and taken under a doc- 


Science Digest—January, 1968 





Most sleep aids have litile effect on the real 
insomniac, who should deal with doctor for help. 


tor’s care. But because of short- 
sighted M.D.s and pharmacists who 
look the other way, large quantities 
of these barbiturates fall into the 
hands of those who may not appre- 
ciate the fact that they are addict- 
ing or whose judgment has already 
been dimmed by emotional distress. 
The adult who begins to take pills 
in order to sleep soon develops a 
chemical tolerance for them. More 
and more pills must be swallowed 
each night to give the desired 
knock-out effects. Soon the typical 
victim may be taking 30 or 40 pills 
a night; 10 such pills would be 
enough to kill a non-addicted adult. 


Addicting tranquilizers 


Few laymen realize that many of 
the prescription tranquilizers (the 
second category of frequently pre- 
scribed sleep inducers) are also ad- 
dicting. Often sedative-seekers take 
tranquilizers in tandem with bar- 
biturates; the results can be syner- 
gistic—each drug increases the 
other’s potency. In effect, Dr. John 
D. Griffith of the Vanderbilt Uni- 
versity School of Medicine notes, 
“one plus one equals four.” Alco- 
holic drinks are another synergizer. 

The third class of sleep aids are 
the over-the-counter pills, available 
without prescription. More than 100 
of these pills vie for public patron- 
age, mainly through television ads. 
The over-the-counter pills, a medi- 
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cal spokesman for the leading brand 
explains, ‘are aimed at the ordi- 
nary, garden-variety type of sleep- 
lessness—for the sleep problem that 
isn’t serious but can be bothersome 
and chronic. They are not knockout 
pills for the serious insomniac, who 
should deal with a doctor.” 

It is certainly true that the sleep 
aids are mild. The big three in the 
field contain salicylamide, a key in- 
gredient in aspirin, because, as one 
researcher explained, ‘““We think a 
significant amount of people don’t 
fall asleep because they have minor 
aches and pains.” But the over-the- 
counter sleep aids—much as barbi- 
turates and alcohol and tranquiliz- 
ers—also act as central nervous 
system depressants, slowing the 
brain centers that control such vital 
functions as respiration and blood 
circulation. And while all such de- 
pressants apparently do help the 
pill-taker to fall asleep, no one 
knows the full extent of their effects 
upon the body. 

The final bit of advice for poor 
sleepers might be to resign them- 
selves to a certain amount of sleep- 
lessness, particularly that associated 
with modern life and living condi- 
tions. What might be called en- 
vironmental insomnia will always 
be with us. The product of food, 
drink, beds, marital condition and a 
dozen other homey variables, - it 
could be laughed off—if the victim 
weren’t so tired and irritable. 
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PSYCHIATRY 


Maturity vs immaturity—There are times when “independent’’ domination of environ- 
ment isn’t necessarily desirable (as in the situation depicted above.) “Lady Bird 
Johnson’s key to being the successful wife of a dominant man,’ say authors, “is to 
conceal her own strong personality in the velvet of appropriate dependence.” 


To be or not to be mature 


Maturity is one of those enigmatic words used 
to describe a person or the way he is not. 
Dependence or independence may be the key. 


by Flora Rheta Schreiber 
and Melvin Herman 


E VERYONE likes to consider him- 


self a ‘“‘mature” adult. Can 
such an elusive characteristic be 
nailed down and scaled out? The 
answer, it turns out, is that a ten- 
dency toward a “mature” or “im- 
mature” approach to life’s prob- 
lems can, indeed, be indicated by 
measuring someone’s degree of “de- 
pendence” or “independence” in 
given situations. 
Recently, Drs. Herbert W. Eber 


68 


and Raymond B. Cattell, both di- 
rectors of psychology at Hillside 
Hospital in Birmingham, Ala., col- 
laborated on a unique Sixteen Per- 
sonality Factor Text, which has 
been incorporated into a handbook. 

The eight questions in the quiz 
below have been carefully  se- 
lected by the doctors for Science 
Digest, as indicators of your per- 
sonal characteristics. The touch- 
stone for equating your answer with 
“maturity,” Dr. Eber points out, is 
the way you tend to put your in- 
dependent characteristics to work 
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for you in your own environment. 

“The test,’ he makes clear, “is 
merely an illustration of a scale 
that differentiates between passive 
and subdued acceptance of environ- 
ment, and an active, independent 
need to dominate environment. The 
items are designed for illustration 
and are not clinical. 

“Remember,” he says, “that nei- 

ther passive nor independent char- 
acteristics are necessarily desirable 
or undesirable. Everything depends 
on the situation in which they are 
brought to bear. In some situa- 
tions, it may be very smart—and 
therefore mature—to be passive.” 

1. Would you rather be 
(a) a great inventor working 
in your laboratory, or 
(b) a great executive manag- 
ing a sales force? 

2. Are most wrecks caused by 
(a) people ignoring traffic 
laws, or, 

(b) laws which are so unreal- 
istic that they need to be ig- 
nored? 

3. Is it most important 
(a) that people like you, or 
(b) that they do what you 
know is best? 

4. Do most people nowadays 
(a) take their responsibilities 
too seriously, or 
(b) not seriously enough? 

5. Do you learn more 
(a) from class discussion, or 
(b) from reading books and 
articles? 

6. Is it more important 
(a) to find new ways to do 
things, or 
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(b) to pay attention to the 
wisdom of the ages? 

7. If you were lost in a strange 
town, would you 
(a) rather ask somebody the 
way, or 
(b) use a map? 

8. Are most things better decided 
(a) by a wise and strong lead- 
er, or 
(b) by majority vote of many 
people? 


What your answers mean: 

Yow’re the independent type if 
you’ve selected five to eight of the 
answers below, which were designed 
to reveal your wish to be independ- 
ent and to alter your environment. 
The answers indicating independent, 
environment-dominating responses 
are: la, 2b, 3b, 4a, 5b, 6a, 7b, 8a. 

The point is that, in many situa- 
tions, there is a high correlation be- 
tween independence, as here defined, 
and maturity. 

Don’t worry, if by selecting the 
statements which are not listed 
above, you have marked yourself 
as a person of passive, environment- 
accepting tendency. Consolation 
hinges on the word tendency, for 
only tendency is being tested. In 
a forced choice test, such as this, 
there are only two possible answers. 
Your measure may well lie between 
these two extremes, which is, of 
course, normal. 





Miss Schreiber is an award-winning 
writer on psychiatry ; Herman, the Ex- 
ecutive Secretary of the National Asso- 
ciation of Private Psychiatric Hospitals. 
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Flexibility is the key to Maturity: 
The most important element of 
maturity, Dr. Eber makes clear, is 
the ability to react appropriately to 
changing situations. Neither “inde- 
pendent domination of the environ- 
ment” nor “passivity” is desirable 
in itself. There are times when “‘in- 
dependent” domination of the en- 
vironment” is desirable; times when 
“passivity” and not domination is 
called for. Quite understandably 
there are certain situations in life 
in which passivity and dependency 
are the better part of valor. Women, 
for instance, generally do better in 
our society, as Dr. Eber reminds us, 
by being at least somewhat less in- 
dependent than men. This is a cul- 
turally-induced condition. In a dif- 
ferent culture it might be otherwise. 
To accentuate the positive, we can 
say that successful wives are natural 
experts at the selection of the ap- 
propriately chosen dependent-yet- 
strong behavior. Lady Bird John- 
son’s key to being the successful 
wife of a dominant man, for in- 
stance, is to conceal her own strong 
personality in the velvet of appro- 
priate dependence and show her in- 
dependence at the proper time. 


Right job “mold” 


Appropriate independent or de- 
pendent mold is essential to job se- 
lection. This appropriateness in 
choosing the right job applies equal- 
ly to men and women. The rule is 
“know thyself.” Employers, too, 
must know what they want. Does 
he want an employee who will do as 
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he is told and, therefore, one who 
is at least passive enough to accept 
his given environment; or an em- 
ployee who is aggressively inde- 
pendent and can, therefore, make an 
imaginative contribution to the op- 
eration? Pity the poor employer 
who is caught between these polar- 
ities. 


Suit yourself 


Choose situations that suit your 
personality. This is the key to ma- 
turity and the success that maturity 
engenders. Perhaps you will like 
to test yourself in this respect by 
listing the factors of which your life 
pattern is composed. (Do you delay 
taking action, or act readily? Do 
you hoard or throw away things 
that have served their purpose? Are 
you regularly late or on time? etc.) 
Then underline the choices you 
would select if you had only your 
own thinking to guide you. If the 
two lists tally, congratulate your- 
self! 

Introverts and extroverts show 
their maturity by choosing the life 
style suited to their temperaments. 
The introvert who chooses to head 
an aggressive sales force is imma- 
ture. So, too, is the extrovert who 
devotes his life to research in the 
intricacies of poetic imagery. 

You, however, are neither all ex- 
trovert nor all introvert. Nobody is 
all of a piece. Professional foot- 
ball players, for instance, need a 
great deal of aggressiveness in the 
field. In private life, however, many 
of them actually have less aggres- 
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Personality tests sometimes give the answers, 


but people are often too elusive for them. 


sive personalities than the men in 
the grandstand. The real issue is: 
how can they carry their on-field 
personalities home with them so as 
to lead successful lives? Once again, 
to underline our central point, the 
case of the football players shows 
the need for appropriate action. 

The maturity dilemma: Our cul- 
ture encourages dependency. Yet 
we are all too apt to say that too 
much dependency is a sign of neu- 
rosis. Take, for instance, the com- 
plicated dependency relationship 
between a young boy and his moth- 
er. The emotionally mature mother 
doesn’t overdo tying her child to 
her in dependency. But what does 
she do when the child gives signs 
of needing more of her? Is she more 
mature if she denies the child or if 
she fulfills his need? 

Can you trust the personality 
tests? Many such tests have been 
designed. Though commercially suc- 
cessful, many are theoretically un- 
satisfactory. Even though tests are 
becoming increasingly sophisticated, 
personality itself remains so stub- 
bornly elusive that some authorities 
shy away from any form of person- 
ality testing. Other authorities, 
while conceding that a full under- 
standing of any personality is prob- 
ably impossible, favor personality 
testing at least to the extent that, 
once its limitation is recognized, it 
can serve as a time-saver. While 
we can’t measure friendliness, which 
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comes and goes and often masks 
itself as its opposite, we can pin- 
point the presence or absence of 
friendliness at any one moment in 
the same way that we can measure 
a man’s height. 

Emotional maturity, for instance, 
has been tested by Dr. Leah Gold 
Fein, a New York psychologist, 
through three questions. The first 
question is “Who am I?” The sec- 
ond: ‘What do other people see me 
as?” and the third: “What would I 
like them to see me as?” 


Questions give answers 


The psychiatrists and psycholo- 
gists to whom we presented Dr. 
Fein’s three questions agreed that 
this approach is sound and useful. 
Try it! It will give you a profile 
of yourself, for certainly you can’t 
talk about who you are without 
showing how mature or immature 
you are. The differences between 
the way you’d like others to see you 
and the way they actually do, more- 
over, become a remarkable test of a 
mature attitude toward life. 

“T’m not an adolescent anymore,” 
the daughter of one of the writers 
said with a mixture of pride and 
wistfulness on her twentieth birth- 
day. But adolescence does not end 
simply because we are in the world 
a certain number of years. The flip 
over to the side of maturity often 
demands a change in life style. 
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TECHNOLOGY 






Sleep for swingers 


A comfortable reclining surface 
always has concerned man, 
resulting in sleeping accommoda- 
tions of various shapes and embel- 
lishments. Pictured here are unique 
beds, cradles and rockers exhibited 
at a recent bed show at the Museum 
of Contemporary Crafts in New 
York City. 

Wood bed with acrylic paint was de- Rocking hammock is constructed of lami- 


signed by Thomas Simpson. Box near head _ nated teak, brass ends and nylon line. No 
of the bed is an old-fashioned music box. antique, this rocker is for swinger set. § 





i 





Pine-painted bunk with ladder and slide 
makes bed-going or getting up fun routine 
for climb-up, slide-down young set. Rou- 
tine could become problem to youngster 
who might prefer climbing and sliding to 
sleeping. Note storage space under bunk. 
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Cherry wood and leather cradle is answer for 
a mother seeking something unique in design. 


Individual snap-on vinyl and lucite inflatable 
panels permit bed to be made any size. 


Oregon pine exterior cradle allows mother to 


pad interior with any material she desires. 














PRINCIPLE 
oF 
FLEX BLADE 













Television and laser technology united for 
first time in transmission and recording 
images of photographic quality. Designed 
for use in an earth resources observation 
satellite, the RCA system uses new TV 
camera tube that sends pictures to gas 
laser whose beam then traces them on 
photographic film at very high speeds. 


Flexible cooler solves modern internal com- 
bustion engine air-cooling problems. Fan 
blades of 301 stainless steel type of Al- 
legheny Ludlum Steel Corp. pulls more air 
through radiator of car at idling and low 
speeds. Blades “flatten out’ as speeds in- 
crease, and the car’s motion takes over 
most of the engine cooling assignment. 
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Sonar Air Dome is largest rubber product 
ever molded in one piece. Will help men on 
U.S. Navy desroyers improve their under- 
water hearing. The B. F. Goodrich product 
is 34 feet long, 11 feet wide and eight feet 
high, weighs more than eight tons when 
ready for attachment to a destroyer. Walls 
of the dome are reinforced with cables. 








Landlocked ESSO Marine Training Center, 
Grenoble, France, enables veteran ship- 
masters to learn handling characteristics 
of huge supertankers through the use of 
models ranging in length from 20 to 42 
feet. Largest replica is of 191,000 dead- 
weight ton tankers. Models are in exact 
proportion to the vessels they represent. 


Combination of urethane foam and precut 
2-inch by 2-inch wood screeds cuts work 
time, costs of leveling floors in rehabili- 
tating buildings. Rigid urethane foam is 
frothed underneath the leveled screeds with 
foaming equipment. System for use in old 
tenement buildings developed by Forest 
Products Marketing Laboratory. Renova- 
tion of 5-story building done in 48 hours. 


STEM (Storable Tubular Extendible Member) masts and antennas originally used in 
spacecraft now are available in consumer markets in sizes 13/s inches in diameter, which 
hoists a 10-pound tip load, to 28 feet and 3 inches in diameter, capable of lifting a 





75-pound load to 50 feet in winds 50 mph. May be mounted on fixed sites or vehicles. 
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oo HE king of the beasts is quite 
naturally lord of his own 


home, and while this is usually on 
sandy plains, there is one breed of 
royal cat that has taken to the 
trees. Lions in the Lake Manyara 
district of Tanganyka decided long 
ago, according to native legend, to 
move up in life. So they did, but 
only for the pleasurable aspects of 
life—sleeping and _ resting—not 
hunting, like their spotted relative, 
the leopard. And while climbing 
trees is common for most cats, as 
owners of the domestic variety 
know only too well, the lordly lion 
normally considers it undignified 
and too much trouble. So why lions 
in this one region of Africa have 
chosen to stray from the plains is 
a mystery, except to the lions. 
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Oh for the life of a king—especially this 


beastly royalty (above) who seems content 
in his awkward position. This sleeping cat 
is a rarity among lions because he lives 
in the African region where all lions live 
in trees instead of sandy plains. Below, 
a lionness peers down from her lofty abode 
while her mate sleeps quite comfortably. 








COLLEGES IN ACTION 


Not every fish pond can make the claim that it houses a baby 
submarine as well as a school of golden carp. The submarine, 
Asherah, named for a Phoenician sea goddess, is shown arriv- 
ing at the University Museum at University of Pennsylvania. 


Submarine in a fish pond 


Istrors to University Museum 
ee the University of Pennsyl- 
vania may be startled by the sight 
of a submarine cradled on the floor 
of the fish pond. It’s a little sub— 
17 feet long, weighing 8,500 pounds 
—but it has a big story. Named for 
a Phoenician sea goddess, Asherah 
descended 300 feet below the sur- 
face of the Aegean Sea last summer. 
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Asherah made the descent off 
Bodrum, Turkey, to explore an an- 
cient Roman shipwreck which had 
lain on the ocean floor for more 
than 2,000 years. Built for the Uni- 
versity Museum in 1964 by the 
Electric Boat Division of General 
Dynamics, Asherah spent the sum- 
mers of 1964 and 1967 exploring 
that shipwreck on the floor of the 
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Aegean. The sub is on temporary 
display at its proprietor’s, in the 
company of golden carp. 

It carries two passengers—an op- 
erator and observer—and can go 


Turning growth on, off 


An irradiated, milky yellow ex- 
tract from potatoes has been used 
at the University of Michigan to 
inhibit and stimulate mitosis, growth 
by cell division. There were no ap- 
parent ill effects on the treated 
cells. The extract, subjected to low 
radiation, significantly controlled 


Prof. Lloyd E. Brownell, left, and Dr. B. 
N. Kabadi, University of Michigan re- 
searchers, examine one of the potatoes 
from which a milky yellow biochemical has 
been extracted and used experimentally to 
both inhibit and stimulate the growth of 
plants, yeast and microscopic animals. 
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down to a depth of 600 feet for 
work on the Continental Shelf. The 
Asherah is capable of remaining be- 
low surface with its crew of two 
for about four hours at a time. 


the growth of plants, yeast and mi- 
croscopic animals. 

Lloyd E. Brownell, professor of 
chemical and nuclear engineering, 
foresees the possibility of using the 
extract for such diverse applications 
as increasing crop yields and arrest- 
ing the growth of tumors. 

It has been demonstrated that the 
potato extract causes peas to grow 
at four times their normal rate. 
Prof. Brownell irradiated and re- 
planted a normal crop of mature 
russet potatoes shortly after har- 
vesting them. The treatment re- 
sulted in a second crop before the 
first major winter freeze. 

In an unrelated study, Dr. Albert 
Szent-Gyorgyi, Hungarian-born No- 
bel Prize winner, is studying two 
biochemicals of the human body. He 
has found these chemicals to influ- 
ence mitosis of the body cells. Dr. 
Szent-Gyorgyi considers these mito- 
tic agents to be part of a control 
mechanism common to various forms 
of life. He calls them “Retine” and 
“Promine”’. 

Retine retards cell division, mak- 
ing it a mitotic inhibitor. Dr. Szent- 
Gyorgyi has isolated and purified 
Retine and demonstrated its use in 
stopping mitosis in microorganisms 
as well as in cancer cells grown in 
culture. He is presently working on 
a chemical synthesis of Retine. 
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_. . how nocturnal animals see, hunt and live 
in the dark—and how the “night” zoos fool 
them into thinking it’s dark in broad daylight, 
so people can watch them? 








. what happens to children who lose their 
hearing before they're five; how modern science 
is curing many, and teaching others to com- 
municate as well as anyone? 


. why the ancient 
men of Britain built 
mystic circles of 
monolithic stone all 
over England—some 
of them more curi- 
ous than Stonehenge 
and what recent 
discoveries have re- 
vealed about them? 
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MEDICINE 


Night eaters—always 
on the prowl 


By Arthur J. Snider 


URING the day they eat almost 
D nothing. At dinnertime they 
pack away a hefty meal with sec- 
onds and thirds, but it isn’t enough. 
The determined prowl for carbo- 
hydrates commences right after din- 
ner and continues until bedtime. 
They hate themselves in the morn- 
ing because their sincere intention 
of maintaining self-control has van- 
ished. They are known as “tension 
night eaters,” the most perplexing 
type of obese patient to treat, say 
two Chicago physicians. 

Drs. Frank L. Bigsby and Caye- 
tano Muniz differentiate the tension 
night eaters from other forms of 
unrestrained obese: 

Obese compulsive eaters: They 
are constant snackers, seldom sit- 
ting down to a regular meal. Food 
is used to combat anxieties. They 
are completely disorganized. 

“The housewife frequently refers 
to herself as the ‘garbage pail for 
the children’ and even seems proud 
of the fact that she eats on the 
run,” the physicians explain. 

The late-late night eaters: They 
do not snack between dinner and 
bedtime, but after being asleep for 
some time they will awaken, unable 
to sleep again until they raid the 
refrigerator. 
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“The explanation for this phe- 
nomenon is unclear,” Dr. Bigsby 
states. “It is conceivable that the 


physiological response to food cor- 
rects a mild hypogylcemia (low 
blood sugar).” 

The mid-evening snackers: They 
eat at night as a matter of habit or 
conditioned reflex, and are relaxed 
rather than tense. Food provides 
a sense of security and well-being. 

The hobby eaters: They reach 
for carbohydrates at any hour be- 
cause of the pure joy of delicacies. 
Tension isn’t the motivator; it’s 
the love of food. 

To learn how prevalent tension 
night eaters are, the doctors tab- 
ulated findings on 500 consecutive 
new obese patients. They found 
302 had coffee and a roll or juice, 
and 146 had nothing or only coffee 


Science Digest—January, 1968 





for breakfast. At the noon meal, 
327 ate a sandwich or beverage; 49, 
a salad or fruit; 68, no lunch at all. 
Only 28 of the 500 said they never 
snacked, and 427 started their 
snacks after 4 p.m. 

As treatment, the physicians pre- 
scribe mild sedation to control ten- 
sion; a balanced dinner, leaving 
one-fourth of each food portion; 
curtailing late afternoon and after- 


dinner snacks; 3 ounces of un- 
sweetened orange juice with break- 
fast, two hours after breakfast and 
one hour before dinner; 6 ounces 
of skim or 2 percent milk three 
hours after lunch; no appetite-de- 
pressing amphetamines before 4 
p.m.; curtailment of coffee, choco- 
late, colas or strong tea; a high 
protein, low carbohydrate breakfast 
and lunch. 





“Instant” skin for burned 


An “instant” artificial skin that 
can be worn for months or years, 
if necessary, has been developed at 
Tufts University School of Medi- 
cine. The synthetic material, which 
has the soft look and feel of velvet, 
was developed as a covering for 
denuded areas in the event of se- 
vere, life-threatening burns. 

Like human skin, it is made of 
three layers—an outer, resilient 
layer of nylon velour to seal edges, 
a middle layer of silicone to pre- 
vent water loss and an inner layer 
of fine nylon velour loops to main- 
tain adherence. It is not a biologi- 
cal dressing or a cosmetic coverage, 
says Dr. Donald P. Dressler. It is 
actually a prosthetic skin for skin’s 
sake. 

Eventually, it would be replaced 
by transplanted human skin, but 
this would come at a time physio- 
logically right for the patient. 

An advantage is function, says 
Dr. Dressler. Where normal skin 
would take several months to grow 
back, an instant prosthetic skin 
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would permit early motion in the 
hands, for example. 

Despite the medical gains over 
the last half century, the mortality 
rate in patients burned over 50 
percent of their body remains un- 
changed. In Dr. Dressler’s tests on 
rats burned over 20 percent of 
the body, the mortality rate was 61 
percent when untreated and zero 
when given prosthetic skin. When 
the burn trauma was stepped up to 
40 percent of the body, the mortality 
in untreated rats was 100 percent 
and in prosthetized rats, only 10 
percent, 


Computerized physicals 


A computer about the size of a 
household refrigerator is handling 
the entire load of biochemical test- 
ing at Perth Amboy (N.J.) Gen- 
eral Hospital. Dr. Hugo C. Pribor, 
director of laboratories, says up to 
20 different tests can be run on a 
patient for no more than he now 
pays for two or three normally 
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prescribed physical examinations for 
employment, insurance, hospital or 
college admission. 

In addition, the computer will 
offer diagnoses on such diseases as 
cirrhosis, nephrosis (kidney), multi- 
ple myeloma (bone marrow) and 
heart damage. Plans are being 
made to add Papanicolaou smear 
diagnosis of uterine cancer. Auto- 
mated screening can eliminate cer- 
tain negatives, the 90 percent or 
more patients with no cell abnor- 
malities, thus enabling the doctor 
to concentrate his attention on the 
rest. 

Automation of the laboratory can 
increase the ability to handle a 
mounting data load, said Dr. Pri- 
bor. The laboratory test load today 
averages 5 to 7 per patient nation- 
ally compared to 1 or 2 in 1954. 
At the same time, the technician 
shortage is about 30,000. 


Drug hits heart menace 


A surgeon has brought his own 
cholesterol blood level down to that 
of a newborn baby, using a drug he 
believes will have a profound im- 
pact on heart disease. 

Three years ago, Dr. Robert Fu- 
son’s cholesterol level was 250 milli- 
grams, which placed him in the risk 
bracket. Today it is below 75 milli- 
grams, and often ranges in the 40 to 
50 level. 

Dr. Fuson, a surgeon at Duke 
University, takes the yellow powder, 
cholestyramine, dissolved in water, 
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three times a day. It is also being 
tested on 65 patients, many of 
whom have advanced hardening of 
the arteries. Their average reduc- 
tion is 60 percent. 

The drug is now before the Food 
and Drug Administration for ap- 
proval. It apparently works by 
combining with the bile acids in the 
intestines, causing them to be ex- 
creted rather than reabsorbed. This 
compels the body to make more 
bile acids. Since bile acids are nor- 
mally from cholesterol, the blood 
cholesterol level is lowered. 

Cholesterol has been implicated 
as a key ingredient in hardening of 
the arteries, a leading cause of heart 
attacks and strokes. 


In addition to reducing choles- 
terol levels, the drug can reduce fat 
absorption, thus making it poten- 
tially useful as a weight-reducer, 
Dr. Fuson says. His own weight 
has dropped 50 pounds. 

Cholestyramine is not a new 
drug. It was developed several years 
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ago to relieve itching associated 
with some liver diseases. But Dr. 
Fuson said it tasted so bad patients 
couldn’t take it. Now the yellow 
powder is mixed with water and 
tastes like artificial orange juice. 


Thin blood a blow to cancer 


A “blood thinning” treatment 
used for heart patients is being 
tried experimentally to check the 
spread of cancer from its original 
site to other parts of the body. 
Animals with cancer have been fed 
anti-coagulants to reduce the blood’s 
ability to clot. : 

The theory is that a thickening 
and solidifying of blood tends to 
cause free-floating cancer cells to 
adhere to the lining of the blood 
vessels. These cells then pass 
through the vessel wall, lodge in 
tissue far removed from the pri- 
mary cancer site and begin dividing 
and multiplying to establish new 
cancer colonies in other parts of the 
body. 

If an original cancer can be pre- 
vented from spreading (metastisiz- 
ing), presumably the patient could 
be cured by surgery or radiation. 
It is when cancer cells have broken 
off from their primary site and trav- 
eled via the blood stream and lymph 
system to new points of deposition 
that surgery and radiation are 
handicapped. 

Drs. S. Kirby Orme and Alfred 
S. Ketchum of the National Can- 
cer Institute said the idea still must 
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be demonstrated in man. However, 
there is an impression that fewer 
cancer deaths are seen in patients 
undergoing anti-coagulant therapy 
for coronary artery disease than in 
the general population, and the 
spread of cancer to distant sites in 
the body is rare. There is also some 
suggestive evidence that anti-coag- 
ulants may retard the local growth 
of the original cancer as well as 
blocking spreading. 


Alcoholism—just a habit? 


A physician suggests considering 
the “common sense notion” that 
excessive drinking is a habit, not a 
disease. If looked at in this light, 
something might be done about 
preventing or treating it, according 
to Dr. R. E. Reinert of Topeka, 
Kan. As a disease, alcoholism de- 
mands finding a cause, a search in 
which many experts have spent 
much time and energy futilely. 

Dr. Reinert points out some peo- 
ple think alcoholism is too compel- 
ling to fit the notion of a habit, 
but he adds, ‘Never underestimate 
the strength of a habit.’ Alcohol- 
ism could be a “learned pattern” 
like any other well-ingrained habit 
that has become “‘crystallized, auto- 
matic and no longer subject to in- 
dividual decision.” 

Chief of staff of the Topeka Vet- 
erans Administration Hospital, Dr. 
Reinert says a considerable amount 
of alcoholism starts as a “style of 
life’ in which a group of individ- 
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uals enjoys drinking as a social ac- 
tivity. The only compulsion in- 
volved at that point comes from 
members who want to see that no- 
body misses a round. Eventually, 
the pleasurable practice becomes a 
habit, and ultimately, a trap into 
alcoholism. 


A club for the long jawed 


You can’t belong to the “Long- 
jaw Club” in Chicago unless you’ve 
undergone prognathic mandible 
surgery. This operation corrects a 
condition in which the individual’s 
lower jaw protrudes excessively, 
causing abnormal appearance, diffi- 
culty in chewing and impossibility 
of fitting dentures properly. 

The club was organized by Miss 
Dixie Flynn, a dental assistant in 
Streamwood, Ill., who underwent 
surgery two years ago. Its purpose 
is to give advice to patients who 
are considering prognathic mandi- 
ble surgery. 

“T can provide the patients with 
the medical answers,” says Dr. 
Nicholas C. Choukas of Franklin 
Boulevard Community Hospital, 
Chicago, ‘“‘but I myself have never 
experienced the surgery as a pa- 
tient, so I can’t tell how it will feel 
or provide other information that 
only a patient could really know.” 

One of the ordeals of the opera- 
tion is that the patient’s jaws are 
wired shut for six to eight weeks. 
The diet is restricted to liquids. 
Miss Flynn’s imagination came up 
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with such tasties as melted peanut 
butter, melted puddings and a va- 
riety of liquid diet drinks. 


Regrowing limbs foreseen 


Human beings one day may be 
able to regrow damaged or ampu- 
tated limbs, believes Dr. John R. 
Platt, a biophysicist at the Univer- 
sity of Michigan. 

With millions of people suffering 
cuts and disfigurement from acci- 
dents every year, and with their 


medical costs running to billions of 
dollars, the payoff from such stud- 
ies could be very high, he says. 

“Tt might take a small task force 
of developmental biologists only a 
few years to come up with impor- 
tant advances along these lines, if 
the nation were willing to set such 
a group to work on these problems 
as it sets groups to work on mili- 
tary or space problems,” he told a 
recent national conference. 
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Each month Dr. Isaac Asimov chooses one 
of the questions you send in to answer. He 
does not make the job easy on himself, for 
in past months he has written about such 
things as relativity, parity and the basic 
nature of light. Following Dr. Asimov's 
answer are the answers to some of your 
other questions written by regular mem- 
bers of the Science Digest staff. 


Science 
fictionally 
speaking 


In many science fiction stories 
I read about “force fields” and 
“hyperspace.” What are these 
and do they really exist? 


Every subatomic particle gives rise 
to one or more of four different 
kinds of influences. These are the 
gravitational, electromagnetic, weak 
nuclear and strong nuclear. Each 
influence spreads out from its source 
of origin as a “field” that, in the- 
ory, pervades the entire universe. 
Similar fields from large numbers 
of particles can add their separate 
influences and produce terrifically 
intense resultant fields. Thus, the 
gravitational field is by far the 
weakest of the four, but the gravi- 
tational field of the sun, a body 
made up of so vast a number of 
particles, is enormous. 

Two particles within such a field 
may be made to move toward each 
other or away from each other, de- 
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pending on the nature of the par- 
ticles and of the field and with an 
acceleration depending on how far 
apart they are. Such accelerations 
are usually interpreted as caused by 
“forces,” so we speak of “force 
fields.” In this sense, they really 
exist. 

The force fields we know, how- 
ever, always have matter as their 
source and don’t exist in the ab- 
sence of matter. In science fiction 
stories, on the other hand, it is 
often useful to imagine the con- 
struction of strong force fields with- 
out matter. One can then have a 
section of vacuum which will serve 
as a barrier to particles and radia- 
tion just as though it were a solid 
piece of steel six feet thick. It would 
have all the interatomic forces but 
none of the atoms that give rise to 
those forces. Such ‘matter-free 
force fields” are a convenient sci- 
ence fictional device but, alas, have 
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no basis in the science we know 
today. 

“Hyperspace” is another conveni- 
ent science fictional device; one in- 
tended to get around the speed-of- 
light barrier. 

To see how it works, think of a 
large, flat sheet of paper on which 
there are two dots six feet apart. 
Next, imagine an extremely slow 
snail that can only travel a foot an 
hour. Clearly, it will take him six 
hours to travel from one dot to 
another. 

But suppose we bend the es- 
sentially two-dimensional sheet of 
paper through the third dimension, 
so as to bring the two dots close 
together. If they are now only a 
tenth of an inch apart and if the 
snail can somehow cross the air 


gap between the two ends of the 
piece of paper which have been 
curved toward each other in this 
fashion, he can go from one dot 
to the other in just half a minute. 


Now for the analogy. If two 
stars are 50 light-years apart, then 
a spaceship going at maximum 
speed, that of light, will take 50 
years to go from one to the other 
(relative to someone in either one 
of these star-systems.) This creates 


I have heard that in 1938 fisher- 
men caught a 70 million-year- 
old fish off the coast of South 
Africa. What is the truth about 
this “living fossil?” 


The fish is the famed coelacanth, 
Latimeria chalumnae. Of course, the 
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a great many complications and 
science fiction writers find they can 
simplify their plots if they pretend 
that the essentially three-dimen- 
sional structure of space can be 
folded through a fourth spatial di- 
mension so that the stars are sep- 
arated by only a small fourth-di- 
mensional gap. The ship then 
crosses this gap and goes from one 
star to the other in a very short 
period of time. 

It is customary for mathema- 
ticians to speak of objects with four 
dimensions by referring to analo- 
gous three-dimensional objects and 
adding the prefix “hyper,” a Greek 
expression meaning “above,” “over” 
or “beyond.” An object whose sur- 
face is equally distant from the 
center in all four dimensions is a 
“hypersphere.” Similarly, we can 
have a “hypertetrahedron,” “hyper- 
cube” and a “hyperellipsoid.” Us- 
ing this convention, we can speak 
of the fourth-dimensional gap be- 
tween the stars as “hyperspace.” 

But, alas, however convenient 
hyperspace may be to the science 
fiction writer, there is nothing in 
the science we know to show that it 
exists as anything but a mathemati- 
cal abstraction. —Isaac Asimov 


individual fish caught in 1938 was 
not 70 million years old, but it was 
a representative of a class of fishes 
believed extinct for that long. 

The coelacanths are large fishes, 
weighing up to 180 pounds. They 
are covered with heavy scales 
and are generally unattractive look- 
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ing. The most striking, and scien- 
tifically important feature of this 
fish are its lobed fins, believed to 
be forerunners to the development 
of the legs of higher animals. The 
skull, too, resembles that of the 
primitive amphibians, and this has 
led scientists to conclude that the 
coelacanths are members of the 
group from which all amphibians, 
and therefore all later land and air 
vertebrates sprang. 

The first specimen caught in 
1938 badly decomposed before it 
reached the hands of scientists. 
Since that time nearly a dozen other 
specimens have been caught, and 
a system of catching, preserving 
and transporting the fish by air has 
been established by the Madagascar 
Institute of Scientific Research. 

In a recent book, “The-Ever- 
Changing Sea,” by oceanographers 
David B. Ericson and Goesta Wol- 
lin, the authors state: “Oddly 
enough all coelacanths have been 
caught in fairly shallow water, that 
is, at depths between 180 and 1,200 
feet. Probably they descend to 
greater depths; little fishes found 
in their stomachs belong to species 
that live at (much greater) depths, 
but even so they are not really 
deep-sea fishes. It seems strange 
that they had not been caught long 
before.” ; 

The oceans have not proved to 
be refuges for ancient types of ani- 
mals as once believed, say ocea- 
nographers Ericson and Wollin. 
“We can be sure now that assem- 
blages of archaic forms will not be 
found in them.” 


Science Digest—January, 1968 





Advertisement 


Develop A 
Powerful 


Memory? 


A noted publisher in Chicago re- 
ports there is a simple technique 
for acquiring a powerful memory 
which can pay you real divi- 
dends in both business and so- 
cial advancement and works like 
magic to give you added poise, 
necessary self-confidence and 
greater popularity. 


According to this publisher, 
many people do not realize how 
much they could influence 
others simply by remembering 
accurately everything they see, 
hear, or read. Whether in busi- 
ness, at social functions or even 
in casual conversations with new 
acquaintances there are ways in 
which you can dominate each 
situation by your ability to re- 
member. 


To acquaint the readers of 
this publication with the easy- 
to-follow rules for developing 
skill in remembering anything 
you choose to remember, the 
publishers have printed full de- 
tails of their self-training method 
in a new booklet, “Adventures in 
Memory,” which will be mailed 
free to anybody ‘who requests it. 
No obligation. Send your name, 
address, and zip code to Mem- 
ory Studies, 835 Diversey Park- 
way, Dept. 690-011, Chicago, Ill. 
60614. A postcard will do. 
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Space jargon 


by John and Molly Daugherty 


fy PACECRAFT, rockets and probes 
are a few of the terms used in 
space work. Spacemen groaned 
when a public official proudly pro- 
claimed “a rocket on its way to 
Mars” when, in reality, the rocket 
that launched the probe was buried 
under three miles of water in the 
South Atlantic. Objects launched 
into space are generally satellites or 
probes, the latter being those going 
beyond mere earth orbit into space. 
What do you know about some of 
the widely used spacecraft jargon? 


1. Timing, important in space work, is 
often measured to hundredths or thou- 
sandths of a second. “What time is 


it?” in space terminology is expressed 
by a 

a. Chronograph 

b. Time hack 

c. Timetable 


2. Telemetry is a system for 

a. Receiving a signal or pulse to 
initiate a sequence of action 

b. Showing the position of the space- 
craft’s axes, usually in relation to 
the earth’s surface 

c. Taking measurements within the 
craft or on the ground and trans- 
mitting them by radio 


3. Rotation of a space vehicle on its 
lengthwise axis is called 
a. Roll 
b. Yaw 
c. Pitch 


4. The present meaning of the word glitch 
in aerospace work is 
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a. Limited to voltage irregularities in 
electronics 

b. A “foul-up” of inanimate things 

c. Poor workmanship traceable to a 
particular person 


5. A gimballed rocket motor is a device to 
a. Inject the spacecraft into a pre- 
calculated orbit 
b. Apply force to jettison an instru- 
ment package from the craft 
c. Correct for movements of pitching 
and yawing 


6. One problem of space vehicles under 
“weightless” conditions concerns the 
closed tanks containing fuel for engines. 
The fuel doesn’t have a “volume” above 
the surface of the liquid fuel. Small 
rockets must be fired to get a “gravity” 
effect to move the fuel to the bottom 
to feed the engines. In space jargon 
this is known as 

a. Ullage 
b. Drogue 
c. Jettison 


7. Ablating material is 

a. An oxidizer used in rocket propel- 
lant 

b. A plastic-like substance to dissi- 
pate heat on reentry 

c. A winglike element on a space- 
craft to give greater stability in 
flight 


8. Boilerplate is 
a. A model of full size and weight 
but lacking most of the functional 
features 
b. The hollow part of a metal con- 
nector to which a probe part fits 
c. The metal tank for holding liquid 
fuels 


9. Apogee is the 
a. Point at which an artificial satel- 
lite in orbit is nearest the earth 
Point at which an artificial satel- 
lite in orbit is farthest from the 
earth 
c. Distance from the earth to the 
satellite when it is nearest the 
earth 


b. 


| 
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10. Hypergolic refers to 

a. A self-sustaining orbit with momen- 
tum equalizing the gravity force— 
a parking orbit 

b. Methods of attaining extremely low 
temperatures 

c. Combinations of bipropellants which 
ignite spontaneously when they 
make contact with each other 


Answers: 


1—b Time hack. For example, the 
time of splashdown at the end of a 
mission may be recorded as 7:42:13, 
meaning 7 hours, 42 minutes and 13 
seconds. Timing of events after lift- 
off may be affected by slight changes 
in the force of gravity. These slight 
variations depend on the time of day 
when lift-off occurs. 


2—c Taking measurements within 
the craft or on the ground and trans- 
mitting them by radio. Usually the 
measurements are transmitted to oth- 
er tracking stations. 


3—a Roll. The lengthwise axis is 
called the longitudinal axis or merely 
the X axis. 

Pitch is rotation about a Y axis 
that is perpendicular to the X axis 
and horizontal with respect to the 
earth’s surface. 

Yaw is motion about a third axis 
(Z) which is perpendicular to the 
other two at their point of inter- 
section. 


4—b A “foul-up” of inanimate 
things. Other meanings included are 
a fluff, mistake, interruption of plans 
and so on, and “glitches” character- 
istically can’t be traced to or blamed 
on a particular person. Some would 
say glitch is a “gremlin-laid-on- 
hitch.” 


5— Correct for movements of pitch- 
89 


(Advertisement) 


Are You 
A Bore? 


A noted publisher in Chicago re- 
ports a simple technique of every- 
day conversation which can pay you 
real dividends in social and business 
advancement and works like magic 
to give you poise, self-confidence 
and greater popularity. 


According to this publisher, many 
people do not realize how much they 
could influence others simply by 
what they say and how they say it. 
Whether in business, at social func- 
tions, or even in casual conversa- 
tions with new acquaintances there 
are ways to make a good impression 
every time you talk. 


To acquaint the readers of this 
publication with the easy-to-follow 
rules for developing skill in every- 
day conversation, the publishers 
have printed full details of their in- 
teresting self-training method in a 
new booklet, “Adventures in Con- 
versation,” which will be mailed 
free to anybody who requests it. No 
obligation. Send your name, ad- 
dress, and zip code to: Conversation, 
835 Diversey Parkway, Dept. 690- 
011, Chicago, Ill. 60614. A postcard 


will do. 
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ing and yawing. It is a rocket motor 
fastened on gimbals so that it can 
have rotation on either one of two 
mutually perpendicular axes. The 
gimballed rocket motor thus can cor- 
rect for yaw or pitch of the ship. 


6—a Ullage. The gravity effect from 
the small rocket firing, which pushes 
the liquid fuel down, introduces ul- 
lage—a volume space above the liq- 
uid. The term also applies to the 
ratio of this volume to the total 
volume of the tank. 


7—b A plastic-like substance to dis- 
sipate heat on reentry. The substance 
is a special epoxy phenolic material 
used to cover the surface of the 
spacecraft. The ablating material va- 
porizes or is carried away by the 
intense heat developed at reentry of 
the earth’s atmosphere. In the case 
of Apollo, its high reentry speed of 
25,000 miles an hour requires shield- 
ing against temperatures of about 
5,000°F. 


8—a A model of full size and weight, 
but lacking most of the functional 
features. Another term widely used 
is mock-up, but this usually refers to 
a model built to scale. 


9—b Point at which an artificial 
satellite in orbit is farthest from the 
earth. Of course the terms apogee 
and perigee apply to the natural sat- 
ellite, the moon, too. 


10—c Combinations of bipropellants 
which ignite spontaneously when they 
make contact with each other. 


Score Yourself: 
9—10 right— You're deep in space! 


4— 8 right— At least you got into 
parking orbit. 
0— 3 right— You're a burnout. 


Science Digest—January, 1968 


} 





BOOKS 


Discovering past cultures 


The Maya World. Elizabeth P. Ben- 
son. Crowell. ($6.95). 

Lords of Cuzco. Burr Cartwright 
Brundage. University of Oklahoma 
Press. ($6.95). 


Judging from the number of arch- 
aeology books pouring off the presses 
these days, interest in the subject 
must be spreading rapidly. Some- 
body has to be buying all those 
books. 

Two recent books which serve to 
measure the scope of interest are 
“The Maya World” and “Lords of 
Cuzco.” Elizabeth P. Benson’s “The 
Maya World” is a good introduction 
to these fascinating people. The in- 
formation is well presented and well 


BL TER3ERO MES MAR30 





Science Digest—January, 1968 


illustrated, and the author makes a 
successful attempt to simplify the 
complex and often confusing Maya 
culture. But basically the material 
in “The Maya World” would be 
familiar to anyone who had done 
much reading in the field. 

Burr Cartwright Brundage’s 
“Lords of Cuzco” is entirely another 
matter. Don’t let the university 
press imprint scare you off. Of 
course, the book is elaborately an- 
notated and documented, but the 
notes are in the back and do not 
interfere with the dramatic flow of 
the narrative, and this reconstruc- 
tion of the Incas in the days before 
their final destruction is dramatic. 
In a description of the principal 
Inca city of Cuzco we read: 

“The open area in front of Cori- 
cancha was called the Field of Pure 
Gold, Choqquepampa. Opening on it 
was a large pound or corral, a part 
of which was kept constantly filled 
with llamas of specified colors for 
sacrifice; the remainder of the pound 
was a separate area with shed-like 
constructions and huts within which 
were huddled those young boys and 
girls, ranging in age up to about 
12, who were awaiting sacrifice on 
the hills round about. The whinny- 
ing and spitting of the llamas crowd- 
ing together, shaking their tasseled 
ears and stamping, is contrasted 
with the awful silence from under 
the children’s thatches. Customarily 
the priests came to inspect certain 
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of these children three times a year 
for the absolute purity and sound- 
ness of their bodies and to take 
away designated ones that they 
might be richly clothed, made drunk 
and then strangled. . .. They were 
children of many tongues and dif- 
ferent races and were therefore un- 
able to communicate with each oth- 
er. All they had in common were 
their beauty and their destiny. The 
visitor today who stands on the 
public corner where the Pampa del 
Castillo opens onto San Domingo 
may strain his ears to catch again 
that uneasy shifting of animals 
muffling the silence of the mother- 
less children in an effort to grasp the 
terrible intensity with which the 
Incas lived.” —D.C. 


Other new books of interest 


Jet Streams. Elmar R. Reiter. Dou- 
bleday. ($5.95). The discovery of 
jet streams during World War II 
brought meteorology into a new era. 
The author tells how scientists have 
been able to solve the puzzle of jet 
streams and their effect on weather 
conditions. 


The Star Lovers. Robert S. Rich- 
ardson. The MacMillan Co. ($7.50). 
Men and women have watched the 
sky for years, trying to understand 
the stars. Sixteen famous astrono- 
mers and their observations are 
written about by a man who was on 
the Mount Wilson and Palomar Ob- 
servatories staff for 25 years. 








Bigger than ever 


The Explosion of Science. Edited 
by Sir Bernard Lovell and Tom 
Margerison. Meredith Press 
($24.95). 

A few years ago the movie in- 
dustry was pushing the slogan 
“Movies are better than ever.” 
After being subjected to longer 
movies, on larger screens and at 
much higher prices, the report was, 
“Movies are bigger than ever.” The 
same thing seems to be happening 
to science books. The Explosion of 
Science is a colorfully produced 
compendium of just about every- 
thing in the physical sciences. Sci- 
ence must be more popular, for this 
is strictly a coffee table item. 
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American Space Exploration. Wil- 
liam Shelton. Little, Brown and Co. 
($5.95). The trials and successes 
of America’s first decade of astro- 
nautical efforts are recounted here 
by a man who was on hand for 
many of the space shots. 


The Year 2000. Herman Kahn and 
Anthony J. Wiener. The Macmillan 
Co. ($9.95). Although obviously a 
study of the future and what can 
be expected by the year 2000, the 
authors here offer statistics and pro- 
jections from such fields as econom- 
ics, history, and political, social 
and physical sciences to back their 
picture of what’s to come. 


Seawatchers. William Bixby. David 
McKay Co., Inc. ($4.25). For the 
inside story of what oceanographers 
do on their journeys under the sea, 
one can join the crew of the re- 
search vessel Chain on a routine 
voyage. 


The Science Century. Magnus Pike. 
Walker and Co. ($5.95). Man has 
seen scientific and technical ad- 
vancement over the last 100 years 
he never dreamed possible. This is 
a study of scientific revolution and 
the way it has influenced modern 
life. 


Famine on the Wind. G. L. Care- 
foot and E. R. Sprott. Rand McNal- 
ly & Co. ($5.95). Parasitic plant 
diseases and their effect, in the past 
and the future, on the world’s food 
supply and the health of humanity 
are carefully examined here. 
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Advertisement 


How 
Fast 
Can You 
Read? 


A noted publisher in Chicago reports 
there is a simple technique of rapid 
reading which should enable you to 
double your reading speed and yet 
retain much more. Most people do 
not realize how much they could in- 
crease their pleasure, success and 
income by reading faster and more 
accurately. 

According to this publisher, any- 
one, regardless of his present reading 
skill, can use this simple technique to 
improve his reading ability to a re- 
markable degree. Whether reading 
stories, books, technical matter, it be- 
comes possible to read sentences at a 
glance and entire pages in seconds 
with this method. 

To acquaint the readers of this 
publication with the easy-to-follow 
rules for developing rapid reading 
skill, the company has printed full 
details of its interesting self-training 
method in a new booklet, “How to 
Read Faster and Retain More” mailed 
free to anybody who requests it. No 
obligation. Send your name, address 
and zip code to: Reading, 835 Di- 
versey Parkway, Dept. 690-011, Chi- 
cago, Ill. 60614. A postcard will do. 
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INVENTIONS 
Idea of the Month 


Sound decay 


W HILE he was studying the 
auditory problems of Phil- 
harmonic Hall in New York’s Lin- 
coln Center for the Performing Arts, 
Dr. Manfred R. Schroeder invented 
a sound decay meter. 

The rate at which sound decays, 
or declines, indicates the acoustic 
qualities of a concert hall or audi- 
torium. The Philharmonic had had 
troubles with echoes, reverberations 
and the poor audibility of the cellos 
and double basses. 

The sound decay instrument, 
shown at right, perfected after the 
Philharmonic research, has since 
been used for tests on a model of 
the new Metropolitan Opera House 
in New York and on a dozen halls 
and assembly rooms. 

Knowledge of the decay rate is 
valuable in planning auditorium 
architecture and choosing materials. 

Dr. Schroeder is director of the 
Acoustics, Speech and Mechanics 
Research Laboratory, a unit in the 
Bell Telephone Laboratories at Mur- 
ray Hill, N.J. His instrument, for 
which he recently received Patent 
3,343,627, obtains from a single 
sound, such as a pistol shot, a pre- 
cise decay curve. 

Because of random variations, 
decay curves plotted from one or a 
few experiments with sounds re- 
corded in an auditorium had proved 
to be inaccurate. To take a great 
many observations and average 
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them would have been a cumber- 


some solution. 

The single curve obtained with 
Dr. Schroeder’s instrument repre- 
sents the average of many. A filter 
and amplifier feed the pistol shot or 
other test signal into the hall being 
tested. Received in a microphone 
at another point in the chamber, the 
sound is analyzed by a computer. 
A graphic plotter or oscilloscope 
displays the result. 

The inventor has degrees in 
physics from the University of 
Goettingen, and has been with Bell 
Labs since 1954. He is active in the 
Acoustical Society of America and 
the Audio Engineering Society, and 
has 34 United States patents pend- 
ing or issued. 

—Stacy V. Jones 
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New York, New York 10022. 
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SCIENCE & CHEMISTRY 


ee 
PERPETUAL Motion Journal. Amazing develop- 

aie Info. Free. 1616H Compton, St. Louis, Mo. 
104, 





VORTEX Atom booklet with 1967 supplement on 
“The Duality of Particle and Wave’’. A centralized 
but non-nuclear system of atomic structure appli- 
cable to many of the unsolved problems of physics 
and chemistry, such as the unified field problem and 
the benzene ring problem. 36 pages with three-dim- 
ensional diagrams. 25 cents. C. F. Krafft, 4809 Col- 
umbia Rd., Annandale, Va, 22003. 





300 Page Chemical & Apparatus Catalog $2.00. 
Laboratory Materials, 1330A Hyde Park, Chicago 15. 





MODEL Cannon ignition fuse 3/32” diameter, wa- 
ter proof, 25 feet $1.00-125 feet $4.00 postpaid. Free 
catalog. Zeller, Box 642, Hudson, Mich. 49247 





VAST Converging stellar energies hit atoms, push- 
jn-then-out, and cause gravity. Summary 10¢. 
Carnahan, 2007 Eaton Lane, Austin, Texas 78723. 





PROFESSIONAL Model rocket fuse, burns, under- 
water, 75 feet. $1.00. Pyrochemsd, Box 169, Berlin, 
New Jersey 08009. 





ROCKETRY!! Real flying models - 2500 feet alti- 
tude with powerful motors. New catalog-25¢. Most 
complete line of kits, parts, engines, and accessories. 
Write: Centuri Science Models, P. O. Box 1988, 
Phoenix, Arizona 85001. 





LASER Pistol—$1.00. How to_build Laser Rifle, 
Electronic Laser, Helium-Neon Laser—$4.95 each. 
New project on Flying Saucers—$4.95. _Complete 
Project Catalogue—25¢. Roy Davis Lab., Dept. SD, 
Drawer 17067, Jacksonville, Florida 32216. 









FOR INVENTORS 





PATENT Searches complete and thorough. Related 
copies Air Mailed with maximum speed $6.00. Free 
“Protection Forms’’ and ‘‘Patent Information’’. 
Write American Patent Search Company, Dept. 29, 
711 14th St., N.W., Washington, D. C. 20005. 








INVENTIONS. Ideas—Searched—Developed—Mar- 
keted, formerly: United States Government Patent 
Examiner, Advisor, Raymond Lee, 75-N East 45 St., 
N.Y¥.C. 10017. 





INVENTIONS WANTED-- 





_ TECHNOLOGY Marketing Service. Inventions for 
industry. 2255 Rand Tower, Mpls., Minn. 55402. 





INVENTIONS Wanted. Patented, unpatented. 
Global Marketing, 2420-AC 77th, Oakland 5, Calif. 
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CLASSIFIED ADVERTISEMENTS 


Rate: $5.00 for first 2 lines each insertion. $3.00 each additional line. 
cepted is 2 lines, payable in advance. Count 45 characters and/or spaces per line. 
inserted under the proper classification, copy must be in our office by the 
month preceding date of issue. The next available issue to place an advertisement in 
Science Digest is April. The closing date is February Ist. Send remittance and order 
to: Rex Coston, Classified Advertising Manager, Science Digest, 575 Lexington Avenue, 










Minimum space ac- 
To be 
Ist of the second 


INVENTORS! Don’t sell your invention, patented 
or unpatented, until you receive our offer. Eagle De- 


velopment Company, Dept. 


J, 79 Wall Street, New 
York 5, N. Y. : 





ENGINES, MOTORS, 
DYNAMOS 





STEAMAUTO & Steamboat brochure. Send only 
ne dollars. Shaw Co., Box 21204, Concord, Calif. 
94521. 





MACHINERY, TOOLS & SUPPLIES 


SCREWDRIVER Set. 3 Regular, 2 Phillips, plus 
awl, reamer, in plastic case. Unique 2-way handle 
allows more pressure than normal handle. Handy to 
have around the house, Ideal gift. $2.50 postpaid. 
No COD. S.M.E. McGrath Company, Box 13029, St. 
Louis, Mo. 63119. 





AUTO SUPPLIES & EQUIPMENT 





WE Offer up to twice higher discount on famous 
products. Send 35¢ for information & prices. Mid- 
west Auto Research Inc., Box 266, Sheboygan, Wis- 
consin 53081. 





TREASURE FINDERS 


TREASURE Hunters! Prospectors! Relco’s new in- 
struments detect buried gold, silver, coins. Kits, as- 
sembled models. Transistorized. Weighs 3 pounds, 
$19.95 up. Free catalog. Relco-A88, Box 10839, Hous- 
ton, Texas 77018. 





NEW Revolutionary analytical transistorized met- 


al detector. Push button tuning, automatic tuning, 
etc. Many models. Free catalog. Gardiner Elec- 
tronics Co., Dept. 59, 4729 North 7th Avenue, 


Phoenix, Arizona 85013. 





EDUCATION & INSTRUCTION 


FINISH High school in 10 weeks, low cost. Send 
name, age, highest grade completed. E.P.I., P.O. 
Box 3146, Mesa, Arizona 85201. 





SPEAK Tomorrow’s international language Esper- 
anto in 6 months. Write JEN, Room 377, Interna- 
tional House, Chicago, Illinois 60637. 





“EARN College or High School diploma at home. 
All subjects. Free brochure. Ohio Christian College. 
1156 Striebel Road, Columbus 13, Ohio 43227. 
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wn 


LEARN Civil and criminal investigation at home. 
Earn steady, good pay. State age. Institute Applied 
pret 1920 Sunnyside, Dept. 281, Chicago, Illinois 


a ea Se 


MINISTERIAL Extension courses. Send for en- 
trance examination. SOMS, 887 West Spruce Ave. 
1 E, Ravenna, Ohio 44266. 


ne 


PREDICTIONS Of things to come! ESP, cata- 
clysms, etc., plus 80 other astonishing subjects. Free 
booklet, ‘‘Cosmic Awareness Speaks’’. Servants of 


Awareness, Box 115-SD, Olympia, Washington. 
oS Se Se 


CHRISTIAN Tracts. Free samples, Christian Tract 
Center, 3905 Victoria Blvd., Hampton, Va. 23369 


ee 
BE A Real Estate Broker. Big earnings. Free 


catalog. Write - Weaver School of Real Estate, 3519- 
A3 Broadway, Kansas City, Mo. 64111. 





TOP Paving Jobs—Guidance Manual $1. Canadian 
Institute of Science & Technology, 263K Adelaide 
St. W., Toronto. 





LEMURIAN Viewpoint—Meangingful discussions of 
Cosmic Truth: the purpose of human life, reincarna- 
tion, man’s place in a Higher Plan, and subjects from 
the Lemurian Philosophy. Send for Free copy. Le- 
murian Fellowship, Dept. 758, Box 397, Ramona, 
Calif. 92065. 





Botanic 
Divinity, 
Brantridge 
Bal- 


EARN A British diploma in Radionics, 
medicine, Homoeopathy, Super-Science, 
Philosophy. 35 courses, prospectus free. 
Forest School ‘‘Lodge’’, Brantridge Forest, 
combe, Sussex, England. 





EXPERIMENT With sleep-learning! Fascinating, 
educational. Use your recorder, phonograph or amaz- 
ing new Electronic Educator endless tape-recorder. 
Astonishing details, huge catalog of tapes, records. 
equipment free! Sleep-Learning Association. Box 
24-SD, Olympia, Washington 98501. 


———— ———————————————— 


BOOK PLATES 
— 


FREE Catalog—Many_ beautiful designs. Address 
Antioch Bookplate Co., Yellow Springs 13, Ohio. 


— 
BOOKS, PERIODICALS 


ET 


“HOW To Understand Dreams’’ $2.00. Pera, Box 
18378, San Francisco, Calif. 94101. 


eo a 
EVOLUTION And Modern Christian, $1.00. Evo- 


Jution a Religious Dogma, 50¢. Christian Kvidence 
Teague, Malverne, N. Y. 11565. 





EDUCATORS—You can buy magazines at discount 
rates. Write Instructors Sub. Serv., Pt. Pleas., N.J. 


a 


HOW-To self-home-improvement books. Science; 
electronics; sports; games; crafts; hobbies; Guns; 
hot rods; pets. Learn bookkeeping, shorthand. Test 
preparation (Civil Service & other). Wilcox SD-2, 
7910 Pershing, Kenosha, Wis. 53140. 


ee 

FUTURIST, New bimonthly, reports scientists’ 
forecasts for next 50 years. $5 a year. World Future 
Soc'ety, Box 19285-D, Twentieth Street Station, 
Washington, D.C. 20036. 
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UNUSUAL Books! Catalog Free! International 
Imports (SD), Box 7798, Atlanta, Georgia 30309. 


ne 


KNOW More about the earth you live on. Earth 
Science, bimonthly Magazine, Box 550S, Downers 
Grove, Ill. 60615 Subscription $2.50. Sample 35¢. 


— 


1Q TEST 
eS 


YOUR Classified ad in this space will be seen by 
more than 146,000 active mailorder buyers. For 
rates and information write: Classified Ad Dept. 96, 
Science Digest, 575 Lexington Ave., New York, New 
York 10022. 


_————_$———_—— 


ATHLETIC & BODYBUILDING 
COURSES 


a 
“GIANT ARMS."’ Dr. Young's. D.C. Revolu- 
tionary Discovery. $2. Satisfaction or refund. 
Gaucho, Box 9309-8. Chicago, Ill. 60690. 





WHEN Answering classified advertisements, don't 
forget to say you saw it in Science Digest. 





STAMMER-Stutter-no more. (Dr. Young) Write: 
Gaucho, Box 9309-S, Chicago 60690. 


— 


PETS—BIRDS, CATS, 
HAMSTERS, ETC. 
ee 


LIVE Seahorses, marine specimens, aquarium sup- 
plies. Illustrated catalog 15¢. Marine, Box 248-104, 
Dania, Florida. 


_——_———— 


RABBITS-FUR BEARING ANIMALS 
ee 


EARN $10,000 Yearly raising Angora Rabbit wool 
and breeding stock for us. Information 25¢ coin. 
Sheers Angora Company, Malta 39, Montana 





MAKE Big money raising chinchillas, guinea pigs, 
rabbits, mink or pigeons for us. Free information. 
Keeney Brothers Farms, New Freedom, Pa. 17349. 


ae 


HOBBIES AND COLLECTIONS 
Ee 


MINIATURE Passenger carrying trains, steam, 
gas, photos, brochure, $1.00, 33 Winthrop, Rehoboth, 


Mass. 
Seater ee 


ROCKHOUNDS! 10 Showy specimens. Postpaid & 
guaranteed, $5.00. D, Crothers, Sapulpa, Ok. 74066 


ET 


COINS, TOKENS, CURRENCY 
EE 


SILVER Dollars unc, 1879-80-81-82 S mint, 1883- 
84-85-99, 1900-01-02-04 O mint $3.50 ea. Coin cat. 
free, Shultz, Box 746, Salt Lake, Utah 84110. 





U.S. SILVER Dollars uncirculated 1879 through 
1888 any 5 $19.00 all 10 $37.00. Very scarce. Benny 
H. Bennett, 415 Pine St., Newport, Arkansas 72112. 


Eee 


LINCOLN Cents: 1919-D, 1929-D, 1929-S, 1937-S, 
1943-D, 1943-S, 1949-S, 1954-P. Each 10¢. Bedrin, 
2508 Fulton, Hempstead, New York 11550. 





10 Different before 1931 
Gene Carlton, Chandler, Okla. 74834 


OLD Time Lincoln cents! 
only $1.00. 
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STAMP COLLECTING 





100 DIFFERENT World wide 10¢. Approvals. Main 
Lee Co., P. 0. Box 424, Ft. Lee 4, N. J. 07024. 





AFGHANISTAN! 50 Colorful mint pictorials $1.00. 
Approvals. Shamrock, Box 453, Kenmore, Wn. 98028. 





BETTER Grade foreign stamps below wholesale. 
Sample lot $2. Pacific, Box 7021, Tacoma, Wn. 98407. 





50 DIFFERENT Latin America stamps 10¢ with 
approvals. G. Manley, Rte. 2, Staunton, Va. 24401. 





FREE Firstday cover, approvals; Gall, Box 96SD, 
Coopersburg, Pa. 18036. 





121 FLAG Stamps free-approvals. W B Stamp Co., 
Wilkes-Barre, Pa. 18705 





PENNY Approvals! Regardless catalogue! Kloster, 
4164-52nd St., San Diego, Calif. 92105 





WORLD Single stamp approvals up to 1/25 cata- 
apes Ae 1¢ to 10¢. B. Fair, Box 5057, Detroit 
» Mich. 





LOSS Impossible!! 100 Vatican $6.91, 50/$2.00. 
100 Israel/$1.49. 100 Malaysia/$1.83, 50/$1.09. 40 
Trucials/$1.49, 50/$1.93, 60/$2.27. $20.00 Scott 
valued packet/$2.22 to APPR APPL Cedro, Box 116 
SD, Cedarhurst, N.Y. 11516. 





FREE Stamps with all approvals. Townsend, P.O. 


Box 74, Tyrone, Pennsylvania 16686. 





ARTS & CRAFTS 





GLASS Eyes for toys-taxidermists; chenille, craft 
kits, finished products; mftd., whlsale, retail. Rain- 
bow Chenille Craft Co., Kingston, N. H. 





GAMES, TOYS, NOVELTIES 





RUSH $2.98 add 25¢ postage. New, amazing, ESP 
game kit. Plays six. 2 for $5.75, offer limited. 
Steen, 4837 College View Avenue, Los Angeles, Cali- 
fornia 90041. 





MAGIC TRICKS, PUZZLES, JOKER 
NOVELTIES 





COMPLETELY Illustrated magic catalog; 84 pages, 
25¢. Manhattan Magic, Box 334D, N.Y.C. 10011. 





1000 AMAZING Tricks, stunts, illusions, magic! 
Giant 164 page catalog! Illustrated! Exciting! Only 
25¢. House of 1000 Mysteries, Dept. SD68, Ft. 
Lauderdale, Florida 33308 





COLOR SLIDES 


MISS America slides: 20 color slides of Pageant 
$5.00. Free brochure. Box 433, Atlantic City, N. J 





PLEASE Be sure to include your zip code when 
ordering merchandise from classified advertise- 
ments. You'll receive faster delivery. 
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MUSIC & MUSICAL INSTRUMENTS 


POEMS. Songs wanted for new hit songs and re- 
cordings by America’s most popular studio. Tin Pan 
Alley, 1650-SD Broadway, New York 10019. 





CHALLENGE Your sound system with the most 
demanding music ever put on record and tape. Write: 
Concert Recording, Lynwood, Cal. 90262. 


BUSINESS OPPORTUNITIES 


HOW To obtain capital, details $1.00. Double 
we back guarantee. Rodgers, Box 5653, Pgh., Pa. 
15207. 





OPERATE Restaurant or diner, Free booklet re- 
veals profitable plan. Write Restaurant Business 
Bengals Dept. JC-18, 1920 Sunnyside, Chicago, Illinois 

640. 


nm 





MONEY Making home businesses. Details free. 
Enterprises, Box 2185 SD, Pueblo, Colo. 81004. 


MONEYMAKING OPPORTUNITIES 


FREE Booklet! 1001 Profitable home operated small 
businesses! Vikari’s, 835-SD Ist Ave., Salt Lake 
City, Utah 84103 





NOW Home study mailorder course $2.00 complete. 
C. T. Theuring, 817 Fern Dr., Topanga, Calif. 90290 


PROFITABLE OCCUPATIONS 


BECOME A mortgage broker. Earn 10,000 to 
50,000 year. Complete details. United Mortgage Co., 
. O. Box 2684-SD., Marietta, Georgia 30060. 


a} 





YOUR Classified ad in this space will be seen_by 
more than 146,000 active mailorder buyers. For 
rates and information write: Classified Ad Dept. 96, 
Science Digest, 575 Lexington Ave., New York, New 
York 10022. 


HELP WANTED 


AUSTRALIA Wants you! Government assisted 
passage. Unlimited opportunities. Latest government 
information and forms $1.00. Austco, Box 3623-P, 
Long Beach, California 90803. 


EMPLOYMENT INFORMATION 


FOREIGN Employment. Construction, other work 
j Good paying overseas jobs with extras, 
travel expenses. Write only: Foreign Service Bureau, 
Dept. SD, Bradenton Beach, Florida 33510 


CARTOONING, COMMERCIAL ART, 
SHOWCARD & SIGN PAINTING, 
TATTOOING 





LEARN Sign painting ‘‘Professional tricks’ $1.00. 
Min Harris, P.O. Box 1567-SD, Portland, Ore. 





WHEN Answering classified advertisements, don’t 
forget to say you saw it in Science Digest. 
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PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, GUMMED 
LABELS 


FREE Discount printing catalog. Wagner Com- 
pany, 6200 Whitewood, Dept. LSD, Library, Pa, 15129 


RUBBER STAMPS AND 
OFFICE SUPPLIES 


3 LINE Office style stamp $1. Riverside Stamps, 
340 Richards Dr., Monroe, Michigan 48161 





PLEASE Be sure to include your zip code when 
ordering merchandise from classified advertise- 
ments. You'll receive faster delivery. 


BUY IT WHOLESALE 


WORLDS Largest wholesale supply. Buy from 7852 
American, European, Japanese wholesalers. Hong- 
Kong tailormade suits, 123 dropship catalogs. Rock- 
bottom prices. Free details. International Buyers, 
216 - SD Jackson, Chicago, Ill. 60606. 


EARTHWORMS, LIVE BAIT 


HYBRID Redworms—3,000-$5.75, 5,000-$8.00, 10,- 
000-$14.00. Bedruns, 20,000-$18.00. Postpaid with 
raising instructions. Brazos Bait Farms, R-9, Waco, 
Texas 76705. 


EXPORT-IMPORT 


MAILORDER Imports. Report reveals 
dropship sources, World ‘Trader’s Digest. 
- mailorder items. $1.00 Adco’s‘ Bargain House, Rt. 
3, Box 379-F, Dept. SDA, Longview, Texas 75601 


DO-IT-YOURSELF 


EXERCISE At home on build-it-yourself physical 
fitness equipment, including bicycle exerciser, rowing 
machine, belt massager, and abdominal board. Send 
$2.50 for blueprints B1208 and instructions. Popular 
Mechanics Service Bureau, 575-K Lexington Ave., 
New York, N.Y. 10022. 





PROTECT Our waters! Beautiful_pens. $1.00. 
Informative slogans mark our time! Undersigned by 
Medusa Press, Inc., 4960 Sprague Road, Cleveland, 
Ohio 44141, 


FOR THE HOME 


NIGHT Time protection, automatic light switch, on 
at dusk-off at dawn. Outdoor lamp holder adapter 
$9.95. Wall plug style $4.98. Wall hi-lo dimmer 
$5.98. ppd. Ramic Corp., Box 1398, Medford, Ore. 


YOUR Classified ad in this space will be seen_by 
more than 146,000 active mailorder buyers. For 
rates and information write: Classified Ad Dept. 96, 
Science Digest, 575 Lexington Ave., New York, New 
York 10022. 
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HUNTING, GUNS, DECOYS 


CASES Once fired. Postpaid. 3006, 308, 303), 35 
Rem., 30R., 225, 256, 22H., many others. $7x100. 
Shotshells $3. Micaroni, 65 Taylor, East Meadow, 
New York 11554. 


SPECIAL SERVICES 


————$_— 


WE Locate any product or company in nation $2.00 
Tucks Treasures, Pickwick Dam, Tenn. 38365 


—_ 


PERSONAL 


————_$_ 


INVESTIGATORS, Free brochure, latest submin- 
iature electronic surveillance equipment. Ace Elec- 
tronics, 1150¢-D NW 7th Ave., Miami, Fla. 33168. 





RESURRECTED Billions will farm ocean bottoms 
when seas removed by coming whirlwind! Free. Write: 
Harvest-SD, Jefferson City, Mo. 65101. 





SEX education materials for parents: a bibliogra- 
phy $.50, Box 377, Framingham, Mass. 01701. 





MUSIC Lovers, continuous, uninterrupted back- 
ground music from your FM radio, using new inex- 
pensive adaptor. Free Literature. R. Clifton, 11500- 
A NW 7th Ave., Miami, Fla, 33168. 





BILLS Paid Without Borrowing—Nobody Refused 
up to $18,000.00. Bad Credit No Problem—Not a 
Loan Co. Write for Free Application—International 
Acceptance, Dept. SDC, 5133 N. Central Ave., 
Phoenix, Arizona 85012—119 Ann St., Hartford, 
Conn. 00103—507 Carondelet St., New Orleans, La. 
AG 30—or 504 Victoria Ave., Windsor, Ontario, Can- 
ada. 





“PSYCHIC Dominance—How to rule others with 
your thoughts.” Full Course——with stirring Exer- 
cises. $3. Illustrated. Satisfaction or refund.— 
Clarion, Box 9309-8, Chicago, Ill. 60690. 


WANTED—MISCELLANEOUS 


MERCURY-Gold-silver-platinum for cash. Circu- 
lar. Ore assays. W-Terminal, Norwood, Mass. 


MISCELLANEOUS 


COMIC Postcards-laugh-riot. 10 Different, 2 each; 
20 cards $1.00. L. Guill, Rustburg, Va. 24588. 





“AS A Man Thinketh.”’ 56 Pages Philosophical 
reading. Truly a Masterpiece. $1 to: Standard Spe- 
cialties, Box 4382, San Francisco, Calif. 94101 





MIRACLE Basket made of plastic covered wire; 
in white, trimmed in your choice of blue, red, green, 
pink, or gold. Large $1.79, smaller $1.25 ppd. Lewis 
Sales, Box 123, Clarendon Hills, Ill. 60514 





ZIP Code directory list every P. O. in the U.S. 
and possessions—35,000 listed P.P. $1. Lewis Sales, 
Box 1238, Clarendon Hills, Ill. 60514. 








BURGLAR Alarm supplies-catalog $1.00. Sootin, 
321 N. W. 3rd Avenue, Miami, Florida 33128 





WHEN Answering classified advertisements, don’t 
forget to say you saw it in Science Digest. 
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A clever crow 


In reference to the Science Digest 
article by Edward Edelson, “The 10 
Smartest Animals,” (Oct. ’67), I see 
that the crow is listed, and I would 
like to say something about crows, 
especially the pet crow I used to 
have. 

This crow was with us for five 
years and was seldom confined. Dur- 
ing garden planting it was at times 
necessary to pen him up for a few 
days. The reasons are too obvious 
to mention. Only in the few coldest 
days of an especially cold winter did 
Zam wish to be inside. One winter 
day when he came inside we could 
see that he had a very bad cold. My 
mother suggested we give him cay- 
enne pepper. As I went into our 
old-fashioned pantry to get the pep- 
per from the spice drawer, the crow 
followed, meanwhile watching  at- 
tentively all that went on. Thinking 
that he might reject the pepper if 
fed it directly, I put a few pinches 
on a small piece of bread, then 
moulded it into a good-size pill. This 
he swallowed whole. He was put 
down in the cellar in his cage and 
was much improved the next morn- 
ing. 

Now for the surprising part. The 
next winter, he again caught a bad 
cold. This time Zam walked into the 
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Changing 
Your 
Address? 


If you’re planning to move, please 
let us know six weeks before chang- 
ing your address. Attach address 
label and fill in your name and 
insure 


new address. This will 


fast service on your subscription. 


ATTACH LABEL HERE 


(Address label found on 
wrapper of Science Digest.) 


(If not available, be sure 
to include your old ad- 
dress including Zip Code 
Number.) 





Be sure to send back your old and 
new address to: Science Digest, 
Box # 654, New York, N.Y. 10019 





(please print) 


NEW 
Address. 





City 





State 





ZIP CODE 


ZO} 
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Advertisement 


Russians Learn 
While Asleep 


(WE KNEW IT ALL THE TIME) 


News items appearing in newspapers 
and magazines throughout the nation 
report that: “In the Kiev State Uni- 
versity, a woman student mastered a 
complete course in English in 28 
nights.” 

“A philologist at the Ukrainian Acad- 
emy of Science says that sleep-learning 
is less tiring to the brain than normal 
learning.” 

This ‘‘new” Russian discovery has been 
in use for over 2,000 years. In the 
United States sleep learning has been 
actively used since 1922 when Chief 
Radioman J. N. Phinney of the U.S. 
Navy successfully taught Continental 
Code during sleep. Since then, the use 
of sleep as a time for learning every 
kind of material, has become a reliable 
and accepted addition to our learning 
programs. The technique of sleep 
learning is being used by profession- 
als, students and instructors, sales 
and corporate executives, housewives 
and mothers... along with many per- 
sonalities in the public eye such as: 
Jan Sterling, José Ferrer, Red But- 
_ tons, Efrem Zimbalist, Jr., Sam Wan- 
amaker . ... and many others — who 
use the time of sleep to absorb infor- 
mation effortlessly and painlessly for 
instant recall when awake. 


To acquaint the readers of this news- 
paper with the simple techniques that 
allow constructive use of your sleep- 
ing hours, the Self-Development 
Research Foundation, a leading re- 
searcher in the field of learning while 
asleep, has published a compilation of 
Research Studies. These easy to under- 
stand reports tell you how to absorb 
any material while you sleep. Learn 
languages; learn to relax and control 
tensions; contro] your weight; sharpen 
your memory; develop your sales abil- 
ity — all while you sleep, and without 
losing your rest. 

This 26 page report is yours free. No 
obligation and no one will call. Simply 
enclose a dime to cover cost of postage 
and handling. Send your name and 
address to: Self-Development Research 
Foundation, Dept. Y-36, 207 East 37th 
Street, New York, New York 10016. 
Please include your ZIP CODE. 
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pantry, stood before the spice drawer 
and cawed excitedly. He somehow 
remembered the pepper cure. This 
time the crow took several beaks full 
of pepper directly from the pepper 
can and wanted to go to his cage in 
the cellar. 
It’s truly amazing to me what the 
“dumb” beasts will do at times. 
GEORGE CARTER 
Kendallville, Ind. 


Egyptians, not Romans 
In the article, “To the Planets for 
Gold,” (Oct. ’67), the italicized ban- 
ner at the top of page 41 reads, “It 
was cheaper for the Romans to let 
their miner-slaves die than it was 
to import food and water for them.” 
The right-hand column of text attri- 
butes a description of the mines on 
Egypt’s desert to the Roman _his- 
torian, Diodorus, but clearly states: 
“Kush was so inaccessible that the 
Egyptians found it cheaper to replace 
the slaves as they died at their labors 
than to transport food to keep them 
alive.” 

I believe that the notation at the 


top of page 41 should have had the, 


word “Egyptians” instead of ‘“Ro- 
mans.” 

I enjoy Science Digest very much. 
Best wishes for continued success 
and for the high caliber of articles 
which you print. 

Wes.Ley H. Scumipt 
Alexandria, Va. 


The Roman miners did not fare too 
well, but Mr. Schmidt is right; it 
was the Egyptians who let the miner- 
slaves die.—Ed. 
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The strangest blood donor 


His ferocious looking Coconut 

Crab, whose greatest claim to 
fame has been his unusual talent 
for removing husks from coconuts, 
may now be known as the most un- 
usual blood donor to be used for 
scientific study. Dr. Elias Cohen, 
shown holding the crab, believes its 


blood serum can clump suspensions 
of human blood cells in a test tube 
in a way to make it potential help 
in identifying some rare human 
blood types. This and other crabs, 
which Dr. Cohen collected in the 
Pacific Atolls, are being kept in the 
Aquarium of Niagara Falls. 








AMERICA’S GREATEST VALUES IN SCIENCE LABS AND COURSES! 
Now! Space Age Science for Everyone 


AMAZING KIT-A-MONTH CLUB 


You get ALL the following in nine monthly kits! 





All the equipment for basic electrical experiments with 
Wheatstone Bridge (measures resistonce), Mognetizer and 
De-magnetizer, Thermocouple, Mystery Shock Box, 
Continuity Tester, Extinction Voltmeter, 
Solenoid Coin Tosser, Electromagnetic 
Relay, Neon Lamp, Galvanometer, 
Induction Coil, Resistors, Chemicals and 
Electrodes for Plating and Electrolysis, 
FOR SAFETY a step-down Isolation 
Transformer provides required current. 


understanding of wave theory. 





“Steps to a Ham License. 
to pass the FCC Ham License Exam. 








YOU BUILD A SHORTWAVE AND BROADCAST RADIO. 
3-tube regenerative circuit. Uses 115V AC. 

CARBON MICROPHONE with AUDIO AMPLIFIER, 

RADIO TRANSMITTER for code or voice. 
RIPPLE TANK WAVE GENERATOR with 
variable frequency. Invaluable in the 


CODE PRACTICE OSCILLATOR with monvol, 
All you need 








ATOMIC CLOUD CHAMBER WITH PROJECTOR ILLUMINATO! 
the vapor trails of alpha and beta particles, and of cosmic royil 
SPINTHARISCOPE. Shows exploding atoms. ~ 
ELECTROSCOPE — metal housed with Scale 
and Magnifying Viewer. Measures back- 
ground radiation and tests sample sources. 
SAFE RADIOACTIVE MATERIALS. Alpha Source 

in handy container and Uranium Ore. << 
Full instructions and explanations open up 
the fascinating field of nuclear physics. 















Cloud Chamber’ 





‘A Neon Lamp that flashes at intervals you can synchronize | 
with the speed of rotating or vibrating objects in order 
to “freeze” their motion to permit close study and 


checking frequencies and RPM. Flashes are timed ei 
| by a variable frequency oscillator with a range of ay 


20 to 600 cycles per second. 





Crystal Photocell, Electronic Amplifier, Relay, lorge Condensing 
Lens in Cabinet Mount. Features automatic on-or-off or holding 
circuit operation, Sensitivity Control, Plug- 
in Outlet for controlled circuit. Use for 
Pjolarms, counters, etc. Operates on 115V 
AC. A basic unit for many exciting 
Jexperiments. 















tronic Computer multiplies, divides, calculates powers, 
roots. Set up the problem on the scoles of two potentio- 


meter as indicated by a sensitive meter. Instruc- 

Sytion Manual covers computer theory and practical 

Fuse. Over 150 sample problems and answers 
demonstrate use with fractions, trigonometry. 
logarithms, physics formulas, ballistics, etc, 











21 Signat Trac 
2\Trouble Sh 


SIGNAL TRACER. A valuable trouble shooting 

g 001 which permits you to “listen in” as you 
probe through a faulty circuit until you find the 
trouble spot. CONTINUITY TESTER. Pin points 
open circuits and test voltages. The use of both 
pieces fully described in accompanying manual, 
“Simplified Radio and TV Servicing.” 








Changes regular 110-120V AC to the direct cur- 
rent required for electronic projects and experi- 
menting. Consists of a Power Transformer, Va- 
cuum Tube Rectifier, 20/20 MFD Capacitator Fil- 
ter Circuit, and a potentiometer Voltage Selector. 
A Safe Isolated Power Supply eliminates the need 
of expensive multi-volt batteries. 





/ Microprojector shows microscopic subjects en- 

lorged with brilliant detail on wall or screen. Has 
sturdy Steel Cabinet, large Condensing Lenses 
for extra brightness, and a GE Projection Lamp. 
Microscope features Ramsden Eye-piece for wide 
field viewing, Substage Light and Polarizing Fil- 
ters. Magnifies up to 200X, Includes: Slides, Cover 
Glasses and Microscopy Manual. 


Photographs subjects mounted on microscopic 


































Analyze spectra of glowing gases. See and! 
identify the Fraunhofer Line: 

instrument featuring an easy- 

in scole ond a p system 
for a bright spectrum. Equipment includel 
Alcohol Burner and a 2 Watt Ne 
Lomp. Full instructions cover theo 


140 watt filter type UV LAMP. Heavy metal cab 
6 Foot Cord, Rotary Switch, Produces dazzling col 
effects with invisible black ‘light, Has mony ul 
in the fields of Mineralogy, Crime Detection ai 
Science. Accessories include Invisible Ink, Tracer P 
der, Fluorescent Crayons, 


w= A practical Transit. 6X erect image telescope with 

Range Finder Reticle for measuring remote distances 
and heights. Vernier reading for both horizontal and 
vertical scales. Leveling Head with Thumb Screw 
Adjustment and Spirit Level. Clamps under heod hold 
wooden legs of Tripod. (Legs not included.) Instructions 
cover elementary surveying, range-finding 


Exciting optical projects for the study of light. Equipment 
includes: five Precision Lenses, Prism, Polorizing Filters, 
Diffraction Grating, Mirror, Telescoping Tubing, 
Lens Mounts, Tube Holders and Brackets. 

All the parts and instructions to build @ Comera 
Obscura, Camera Lucida, Potariscope, and 
mony other optical devices. 





‘Measuring Wavelength of Light projects with microscopic subjects. 


‘A PRECISION 35MM ENLARGER . . 
with twin condensing lenses and 3” F/L projection 
lens, Produces quality enlargements up to 8x 10”, 
Contact Print Frame takes negatives up 344"x4%4". 
3 Plastic Developing Trays, Neon Safelight, Tray 
Thermometer, Film Clips, Developing Chemicals, 
Printing and Enlarging Paper and Darkroom Hand- 
book. Make quality enlargements for 6. Make 
prints for only 2¢, Full instructions included, 











slides, Enlarges up to 100X. Takes clear, shorp 
pictures of specimens too small to be seen 
with the naked eye, A fully self-contained 
unit — no microscope required. Uses standard 
roll film, either 120 or 620, black and white 
or color, Make a photographic record of your 


Reflector Diaphragm and an Optical Projection 

System. The RECEIVER is a Two-Stage Audio 
Amplifier, controlled by a Photo- 
electric Cell thot catches 
the projected light beam 
and causes the original 
sound waves to be repro- 
duced in the headphone. 


horizontal type eke consists of a Light Source, a Modulating 













30X erect image. Extends to 30” length. Five 
ground and polished Lenses, Ramsden Eyepie 
Sturdy Equatorial Mount makes it easy to fol- 
low the movement of heavenly bodies. Mount 
hos fittings for wooden legs that complete the 
tripod (legs are regular 1x2 lumber not included). 





A REMOTE READING ANEMOMETER AND WIND- 

VANE... . Flashing Neon Lights on indoor indicator 

board show wind speed ond direction. Operates | 
on less than 1 cent per month. Safety Power Cord| ” 
makes all connections safe. 100 ft. of Lead-in Wire. 
Plus — Air Tank Barometer with 4 ft. indicator col- 
umn. Sling Psychrometer measures relative humidity. 
Rain Gauge measures rainfall to 1/100 inch, ALSO 
Cleud Chart, Weather Map and Forecasting Mant 
— a complete set-up for amateur meteorology. 




















Talking ono Light Beam 





You get A4¢ the equipment for 44d the above in nine monthly kits 


ate) mele) 


ONLY TO ENROLL 


PAY 


ONLY 


S @ S FOREACH KIT 


THAT YOU RECEIVE 


Take as fewas you wish—or getall nine... it's up to you! 






Q. How is it possible? It seems incredible to be able to get all the 
equipment shown above in just nine kits — at only $4.75 per kit! 


A. The low overhead of the membership plan is just part of the answer. 
The real key to this amazing program is ABSClub’s especially 
designed multi-use equipment. For example: the Microprojector 
quickly and easily converts into the Spectroscope, Photo Enlarger 
and Cloud Chamber Illuminator. Similarly, the Transit Head doubles 
as a Telescope Mount. Such multi-purpose design makes possible 
this all-science program at a price everyone can afford. 





Q. May members choose the order in which they receive their kits? 
Yes. With the first kit members receive a list of the equipment and 
projects contained in each of the remaining eight kits. With this 
information they are able to choose the kit sequence that best suits 
their particular interest. 


> 


Q.. Can members get their kits all at once instead of one-a-month? 

A. Yes. At any time members can have the balance of their kits sent 
in one shipment, We recommend that you start on the kit-a-month 
plan because the monthly spacing will give you time to get the full 
measure of knowledge and enjoyment that each kit has to offer. 






NO OBLIGATION—WNO RISKI 


* You take only as many kits as you wish. 
* All kits on 2 weeks approval. 
* You may return any kit for full refund. 







Send coupon today—get your first kit on its way! 
Sanaa ee 
| wish to try the Kit-a-Month Program: 


! enclose $1.00 to enroll and $4.75 for the first kit postpaid. 
| enclose $1.00 to enroll. Send first kit COD. 1’ll pay COD fee. 













































| understand if | am not satisfied with the first kit | may return 
it for a complete refund including the $1.00 membership fee, 













NAME 





ADDRESS 














CITY AND STATE PLEASE PRIN’ 


AMERICAN BASIC SCIENCE CLUB, INC. 


104 Heiman, San Antonio, Texas 78205 " 










